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Length over all, 132 feet 6 inches; waterline length on normal draught. 49 feet 9 inches; extreme beam, 25 feet 244 inches; normal draught, 19 feet 10 inches; sail area, subject to modificatior during trials, 14,406 square feet 


CONSTRUCTION OF THE CUP-YACHT “ CONSTITUTION,”—(See page 295.] 
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CHICAGO DRAINAGE CANAL COMPLICATIONS 
in response to the request of the shipping interest 
of Chicago, the Secretary of War has given an orde! 
tl if tt fl Ww in the { I ih ; Dy iit »* ‘ : Ai mu 
, to 20 f i fe er n vhicl 
t a third le th the isch ef which tl 
1 wa esigned Vhen tl ) th 
il wa suthorized by t La lat di 
tinctiy laid down that when the vVage of Chica 
vas turned into the canal t should be diluted at tl 
rate of 20,000 cubic feet per minute for each 100,01 
population, and that the total flow must not fall below 
100,000 uble feet per minute rhese tipulatior 
were ule | with the ind it ¢ 
sponse to he ! ntatic 
of ti y ley tl 1 la n 
f the canal w | id youl 
surel eem a I | Dp { i yw 
300,000 cuble fe none t mpl 
if ‘ fr tl I tl 
carry ( nfortunate { | ot l ium 
or water produc Lb é t wi I l claimed |! 
the shipowner is danger to! n in the Chi 
cago Kivet Moreove the th the < \ 
‘ (‘hicago a adi p ec } t 
qi tion I ina id rl t 
terprise would ! t I | el 
the I il and tl eep sea 
It is me iK¢ t! il ot the pl ng it 
woul ‘ usl it ‘ ina l i 
nece ity, and that i ompletion and execution yme 
of the greatest t yor} of th or any the 
age That a lares t ike Chicago hould continue 
to pour it refuse » Lake Michigan, with the pro 
pect of ultimat bringing it into the absolutely di 
gusting condition which obtains today in Havana 
Harbor, i Ll propo ym that neithe the inhabitant 
of the Iilinol ind Desplaine valleys, nor even the 
ety t. Loul ‘ u f f moment Since 
the canal | there ind there to stay. it i urely pos 
sible in uch a reasonable ag i thi for the con 


tending interests to meet and consider the matter in 


a practical and broad-minded spirit, and make a com 
promise which shall do justice to every interest af 
fected 
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LIQUID AIR AS A BLASTING AGENT. 


The problem of the exact field of usefulness of liquid 


air has been simplified by the elimination, for the 
present at least, of one class of work fer which it 
was claimed that the new liquid would prove highly 
efficient We refer to its use as a blasting agent \ 
paper recently read before the British Institution 
of Mining Engineers by Mr. A. Larsen described some 
tests recently made in the Simplon tunnel with cart 
ridges, which consisted of a wrapper filled with a 
carbonaceous material, and placed bodily in liquid 
air until it was completely saturated. The cartridges 
were kept in the liquid, at the working face of the 
rock, until they were required for use, when they 
were lifted out, quickly placed in the shot-holes and 
detonated with a small guncotton primer and de- 
tonator. It was found that, owing to the rapid evapor 
ation, the useful life of the charges was very short. 
The cartridges, which were 3 inches in diameter by 
8 inches in length, had to be fired within fifteen min 
utes after being taken out of the liquid air; other- 
wise there was danger of a misfire. It was chiefly on 
this account that the tests were discontinued. The 
disru: tive effects, however, were said to be comparable 
to those of dynamite. 


Scientific American. 


TRAIN BRAKE RESULTS OF HIGH SPEED. 

In our issue of April 27 we gave a synopsis of 
Beh description of his high-speed monorail system, 
vhich it is proposed to build between Manchester and 
Liverpool, and on which it is expected that speeds 
of over one hundred miles an hour will be realized 


It wa mentioned that the important question of 


braking was to be solved by the use both of an elec 
tri ind Westinghouse brake, and that calcula 
tion were based upon an estimate that the West 
inghouse brake alone would enable the speed of th 


} 


train to be reduced at the rate of three miles per sec 

ond Sir F. Bramwell, in a communication to tl 

Journal of the Society of Arts, corroborat« Mr. Behr 

figure and give the results of tests carried out by 
, 


himself and the late Mr. Cowper on the Midland Rail 


way, in which it was proved that the speed of a train 


could be reduced at exactly the rate named, a train 


running at a rate of thirty miles hour being brought 
to rest during these experiments without shock in 


ten seconds Bramwell further suggests that it might 


be possible to utilize in high-speed train a method 
of braking which not dependent.upon the weight of 
the tr il t the use of the clip Drak 
whict a the name implie griy the Lae of tl 
rails in the same manner as the safety clutche u l 
on many of the modern elevator grip the vertical 
guide-rails rhe ggestion is a good one, for it ould 
‘ tainly seem that some form of clip brakes l 
be necessary it these high speed to secure an ) 
lutel reliable an rtain brakir effect, whose vel 
ould be multiplied to an extent desired 
“>< @ + - 
WATERWAYS AND CANALS OF CANADA. 

The rivers and lakes of Canada, to say nothing of 
tl plendid systems of canals by which they have 
been nked t ether, form a continuous inland water 
route which ji in! tched in any other quart of the 

r From the mouth of the St. Lawrence to the 
I t westerly Canadian port on Lake Superior, a ves 
el may steam continuously in Canadian waters for 
a distanve of 2,260 statute miles while from Belle 
Isle to Montreal the St. Lawrence River offers a chan 
nel, large enough for the accommodation of ocean 

amers, fo 1 distance of nearly a thousand miles 
rhe difference in level between Lake 8S r and 





tidewater on the St. Lawrence near Montreal is 600 


ind a vessel, in ascending from Montreal to 

Po Arth ha to be | ed tl ugh tl vert 
nee Of this total feet covered by 
19 feet « ( me by 

‘ ir igainst the stream, which, in some stretches 
( the 1 ne t t ! el have to 
be a c tug According to figure furnished 
I a. a Bitti onsul-general, there a between 
Montreal and Kingston even canals with a total 
length of 50% mil ind a total lift at the locks of 
207 feet The width of these locks is 45 feet, and 
the depth of water on the sills 14 feet Steamers on 
the run down from Kingston make no use of several 
of these inal for the reason that the rapids may 
run with safety From Kingston the westward 
course through Lake Ontario to Port Dalhousie 
where the Welland Canal commence Phi tructure 
is 26%, mil in length, and the total lift of 326% 
feet is effected by twenty-seven locks, each 270 feet by 


‘5 feet, with a depth of 14 feet From Port Colborne 
at the Lake Erie end of the canal, there is deep 


water for a distance of 394 miles to the Sault Canal 


which i 967 feet in length, and contains a lock 
900 feet by 60 feet, with a depth of 20 feet 3 inches 
the total lift being 18 feet Once through the Saul 


Canal the last natural obstruction is passed, and there 
is deep water to Port Arthur 

In addition to this magnificent system, Canada has 
another watercourse, which runs from Montreal to 
Ottawa, and then down to Kingston, a total distance 
of 245 miles. On this route there are four canals and 
locks Lachine, St. Anne’s, Carillon and Grenville. 
In the distance from Ottawa to Kingston, 126% miles, 
there are thirty-five locks. In addition to these main 
line canals, moreover, there are other canals on the 
line of the Richelieu River, in On I throu 
the Peterborough district in Cape Breton; and there are 
a number of branches connecting with the Rideau and 
Welland systems. The total traffic through the sev 
eral canals in the Dominion, in 1889, amounted to 
5,924 tons. The total quantity of through freight 
passed through the Welland and St. Lawrence Canals 
from Lake Brie to Montreal was, in 1890, 231,746 tons 
eastward and only 13,951 tons westward. In 1899 
354,933 tons were passed eastward and only 5,991 tons 
westward. The total expenditure for the fiscal year 
ending June 30, 1900, was $3,351,164, and the total 
net revenue was $322,642. Commenting on this, the 
consul-general says that if it is judged by the 
net revenue received, as compared to the outlay, the 
Canadian canal system would be found wanting; but 
that the Canadians do not take so narrow a view 
of the question, and recognize that waterways and 
roadways are essential to the commercial life of the 
country. 
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TRANSPORTATION OF TRAINS ON LAKE BAIKAL. 

The Bulletin of the Société des Ingenieurs Civils 
contains an account by M. Platon Yankowsky of the 
method of transporting the trains of the Trans-Siberian 
Railroad acro Lake Baikal. The railroad is now in 
operation from Tcheliabinsk on the eastern frontie! 
of Siberia, to Stretiensk, on the river Chilka, an af 
fluent of the Amour, on the frontier of Manchuria, 
making a total distance of 2,650 miles The route is 


interrupted over a length of 40 miles by Lake Baikal, 


and the trai ire ferried across the lake, in order 
to avoid ying around it, which would increase the 
distance by 82 mil It is expected that the route will 
ultimatel ollow the shore of the lake, but its exact 
position | not yet been decided rhe piers for the 


ferry system have been built at a considerable distance 


from shore to assure a sufficient depth of water; the 
piers are united to the bank by causeways which have 


1.800 and 1,100 


feet length respectively These piers 
are formed of wood caissons filled with stone, and 


each has the form of a fork, whose branches are of 


unequal dimensions that next the lake measuring 
186 fer ong by 32 feet wide, and that next the shore 
220 fee 20 and 25 feet rhe ice-breaking ferryboat 
Baikal ised to transport the trains, enters the 
free space between the two branches, where it is 
protected from the waves Upon the deck is let 
down a gang-plank which establishes communication 


between the rails of the piers and those of the boat, 
and the train passes upon the latter. The jaikal,” 
whose shell is of soft steel, measures 285 feet long by 
56 feet maximum width, and the height from keel to 


the center of the main deck is 12 feet When fully 


loaded, it has a draught of 19 feet forward and 17 
feet aft; it lisplacement is 4,200 tons, including 580 
tons. water ballast and 250 tons of coal It is driven 
by three screws, of which two are in the rear and 


one forward; the latter serves at the same time to 
disperse the ice which has been broken. These screws 
have four blades, the forward screw being of phos 
phor-bronze and the rear pair of steel. The former 
has a diameter of 12 feet and the latter 10 feet 
The three triple-expansion engines give a total of 
3,750 indicated horse power, and the steam is fur 
nished by fifteen cylindrical boilers With its three 
engines, the Baikal” passes easily through compact 
ice two feet thick and more at a constant speed of 


about three knots an hour Upon the deck are three 
tracks, which can receive 25 freight cars of a gross 
weight of 0 ton Above the deck have been con 
structed cabir of three classes, which permit the 
transport of 200 passengers Another ice-breaking 


boat, tl Anga is used as an auxiliary for the 
transfer of passengers and for freight unloaded from 
the cat he is also built of soft steel, and measures 
197 by 34 feet, with 24 feet height at the center. Its 
draught at full load is 14 feet, and its displacement 
1,200 ton This boat, which has a capacity of 150 
passenger is driven by a single rear screw, and has 
a triple-expansion engine of 1,250 horse power In 
smooth water each of these boats makes a speed of 
about 12.5 knots an hour It is estimated that the 
total cost of the Lake Baikal transportation system 
reaches more than $3,400,000 


$$ ++ <—_$___- = 
THORIUM COMPOUNDS. 

In a paper lately read before the Académie des 
Sciences, Messrs. Matignon and Delépine give an ac 
count of a series of experiments which they have 
made upon two imperfectly known bodies, the hydride 
and the nitride of thorium The nitride appears to 
have been discovered by Chydenius in 1863; he formed 
it by reacting upon the chloride with ammonia M 
Moissan obtained the same compound by the action 
of ammonia upon the carbonate It has since been 
found that the metal will combine directly with 
nitrogen As to the hydride of thorium, its existence 
has been demonstrated by Winkler The experi 
menters purpose to make a further study of these 
two compounds, and to form them from the metal. To 
obtain thorium from its chloride by the method of 
Chydenius, the chloride was prepared by two methods; 
first by the action of well-dried oxide of carbon and 


chlorine upon the oxide of the metal heated in a por 


celain tube, and second by the action of tetrachloride 
of carbon upon the oxide heated to redness in a glass 
tube. The first process gives a very pure product, but 
its action is slow, and the second is preferred, as it 
gives large quantities of the chloride, which, however, 
are less pure, and contain thoria in the form of 
oxychloride. The metal is prepared from the latter 
chloride by acting upon it with sodium; it contains a 
large proportion of thoria, being only 74 per cent 
pure. To form the hydride of thorium, the metal is 
heated to low redness, when it combines with hydro 
gen with incandescenee, and forms a compound which 
is not decomposed by water. Hydrochloric acid at- 
tatks it, giving off hydrogen, which has double the 
volume of that given by the metal. By determining 
the proportion of hydrogen the formula for the 
hydride of thorium was found to be ThH, This body 
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when heated in a small tube, in 
an explosion takes place, due to the 


is easily decomposed ; 
presence of all 
this being followed by the com- 

The 
is formed by heating the metal to 


liberation of hydrogen 


bustion of the metal second compound, the 


nitride of thorium 
redness in an atmosphere of nitrogen; it corresponds 
Ch,N Unlike the former 


heating in the air 


to the formula body, it is 


not decomposed by Water decom- 


poses it slowly when cold, but more rapidly warm, 
giving the reaction 
Th.N, 6H.O 3TH INH 
These two compounds will burn in oxygen, but with 


out giving the brilliant incandescence of the metal 
itself 

—————— > + 0+. ——_____—__ 
SOME FIGURES OF THE FIRST COST AND OPERATION 
OF SOUTHERN COTTON MILLS 
that mills in the 


have increased from 10,000 to 5,000,000 


To make the assertion cotton 


Southern States 


spindles working in 485 mills in seventy years in 


vites criticism from those who are unfamiliar with 


the development of the industry in this section of the 


United States Yet, according to the most accurate 
calculations, mills containing the number referred to 
were either in operation or practically completed at 


the beginning of the new century It should not be 
imagined ° that 


South, for Florida has no mills whatever, but a half 


they are located in all parts of the 


dozen are in the State of Texas, extensive as is its 
area, and Kentucky and Virginia have but a few, scat 
tered here and there 

construction of cotton 


Atlantic and 


The principal activity in 


been confined to the South 
beginning in the north in North Carolina 
River, although a be- 
Arkansas, as well as Okla 
rapidity 
that 
1900 


mills has 
Gulf States 


d ending at the Mississippi 


al 
ginning has been made in 
homa and Indian Territories An idea of the 


of construction can be gained when it is stated 


the number of mills built in the South during 


was about 100, compared with 75 during the previous 


year In 1895, according to best estimates, the num 
ber of mills was 325, representing 2,400,000 spindles 
In 1897 the number had increased to 390, represent 
ing about 00,000 spindies. Here is shown a gain 

five years alone of over 100 per cent During the 


number of plants projected is esti 


1900, but the 


present year the 


somewhat less than in 


tendency in the South has been to increase the num 
! ) ndle ind looms installed in a single mill, 
so that the total amount of machinery would practi 
cally be more than that erected during 1900 

rhe figure showing the cost of mill construction 
et are significant Those which follow are based 


upon actual estimates made of plants which have been 


constructed rhe sum of $75,000 will build and equip 


a plant ready for operation containing from 3,000 


to 4,500 spindles, according to the size of the yarn it 


is to produce The sum of $100,000 is sufficient for 
a mill ranging from 4,000 to 6,000 spindles, while 
$175,000 will complete a 13,000-spindle plant. This 


brick and stone building, with heavy 
lights, 


price include i 


framework, containing fire protection, electric 


steam heating, a water supply, also tenements for the 


number of operatives, and warehouses for 


necessary 


storing cotton The $75,000 plant will consume be- 
tween 50 and 60 bales of cotton a week, working on 
No. 8 yarn, or from 25 to 30, working on a finer 
product, No. 30, for example In calculating these 


iigures, an estimate of 15 per cent is allowed for 


waste of material by soiling, the amount taken out in 
various processes, and the shrink 


going through the 
age. To operate such a with 6,000 spindles, 40 
operatives are required for spinning alone. The labor 
is calculated to represent 15 per cent of the total cost 
of the product when coarse goods are made, the raw 
material 65 per cent, and the depreciation of the plant 
The organization of 


10,000 


and other expenses the balance. 


a company operating a mill of spindles and 


320 looms generally consists of a president, who is 


also the treasurer, a secretary:and a superintendent. 
These three form the executive heads of the various 
the secretary acting as bookkeeper. No 
that of the 
times being as low as $2,500, while the superintendent 
receives from $1,500 to $2,000, and the secretary $1,200 
The 
portion to the size of the mill; the president of a plant 


departments 


iarge salaries are paid president some- 


to $1,600 salaries, of course, increase in pro- 


of from 75,000 to 100,000 spindles may receive from 
$12,000 to $15,000 annually, the secretary $2,500, and 
the superintendent, who may have an assistant, $5,000. 
The cost for power, of course, varies, but upon aver- 
ages secured 


from a number of mills in various por- 


tions of the South, operated under different conditions, 
steam costs per horse power per year from $12.50 to 
$17.50 
the power is applied directly to the machinery and not 
that 
eight tons of coal per day are suf- 
ficient to operate a 400 horse power engine during 
eleven hours of continuous service. About one and one- 
half cords of pine wood are equal to one ton of coal. 


Water power varies from $7.50 to $15 where 


used for electrical generation. It is calculated 


between six and 


Scientific American, 


The use of electricity generated by water or steam 
power is becoming more and more popular with South- 
Calculations have been made show- 
ing that the installation of motors in various depart- 
ments, so that one section of the machinery can be 


ern mill owners. 


operated independently of another, is much more 
economical than when communicated by 
shafting and belting, which requires possibly half or 
all of the mill equipment to be run in order to oper- 
The Columbia Manufacturing 
Company, at Columbia, 8. C., recently constructed an 
extensive plant for the manufacture of heavy duck. 
A set of turbines located on the Columbia Power Canal 
supply the sources of power from a series of large 
dynamos, and the current is conveyed to motors in 
In turn, the machinery in the de- 
partments is divided sections, connected 
with its individual Thus a section of looms 
can be placed in operation, while the rest of the plant 
is idle, if desired. The Pelzer mill, at Pelzer, 8S. C., 
containing the largest number of spindles under one 
roof of any plant in the world, is also operated by 
electricity, distributed upon the same plan. It has 
been argued that even where steam is depended upon 
from 20 to 30 per 


power is 


ate a certain portion. 


each department. 
into each 


motor. 


transmission is 
cent cheaper in the long run 

the operatives are usually constructed 
of wood, and in the larger mill villages have from 
six to ten rooms each. If the company installs gas 
or electric lights and water works, they are furnished 
A six-room house 
The same 
is true of the larger houses house will 
rent at from $10 to $12 a month, or 25 per cent of its 
Estimating interest on investment, “wear 
and tear’ and taxes at 10 per cent of the rental, a 
profit to the company is left of 15 per cent yearly. 
The scale of wages naturally varies according to the 
character of the goods produced. An estimate taken 
from the daily pay roll of a North Carolina mill gives 


solely, electric 


Houses for 


with these conveniences, also baths. 
costs, on an average, $600, or $100 a room. 
A six-room 


total cost. 


$13.50 for fifty-four hands. They include one spin- 
ner at $1.50, six boys in various capacities from 75 


cents to 40 cents, and twelve girls at 26 cents each. 
This group includes department of the mill, 
from picking the cotton to the spinning. Yet at this 
scale of wages, little difficulty has thus far been en 
countered to obtain enough labor, as the operatives, on 
better and suffer less hard 
livelihood in the moun 


every 


much 
earning a 


the average, live 
ships than when 
tains, 

The above are some of the reasons why cotton manu 
facturing in the South has so rapidly revived on ae 
count of the profits which have accrued to the manu 
facturers. The combination of advantages which they 
have enjoyed has enabled not a few of the companies 
to earn enough to declare, if they desired, an aver- 
age dividend ot from 10 to 15 per cent annually, after 
allowing from 8 to 10 per cent for depreciation of ma- 
chinery and buildings. Few such dividends are an- 
nounced, however, as it has been the general policy of 
late years to add to the surplus, making it a fund for 
betterments. This is why quite 
a number of the Carolina mills have doubled their 
capacity within the last ten years, paying entirely for 
the enlargements out of the profits of the original 
plant A number of illustrations might be cited of 
this kind. One mill located at Gaffney, S. C., earned 
22 per cent yearly for the first three years it was in 


enlargements and 


operation, and its machinery was operated 22 hours 
out of the 24 during the first two years. It manufac 
tured a certain grade of sheeting, and during the 
period mentioned actually controlled the price of the 
American market. Instances are also known of mills 
which have cleared as high as 30 per cent in a year 
their capital stock, or enough to give stock 
holders a dividend of 20 per cent, after allowing for 
wear and tear and new machinery. These figures in- 
clude including the rental 
the company 

mills have 


upon 


income from all sources, 
of property owned by 

The inducements to construct 
in possibly a score of small plants being built on the 
installment plan. In the vicinity of Gastonia, N. C., 
are several of this character, in which the operatives 
For instance, a $100,000 com- 
pany would be organized, divided into 1,000 shares of 


resulted 


are also stockholders 


$100 each, each shareholder being allowed to pay at 
the rate of fifty cents to $2 per week per share, the 
idea being to have the stock fully paid up at the end 
As soon as $25,000, or enough 
had been accumulated to start work, contracts would 
be let for a certain portion of the mill building. Pos- 
sibly it would be finished off and a small amount of 
machinery 


of two or three years. 


installed and started, the balance of the 
machinery being added as subscriptions were made to 
the capital stock. Thus employes were actually help- 
ing to pay for the plant out of the proceeds of the 
The plan followed 
is quite similar to that pursued by building and loan 
associations. 

At present the mills in the South are manufactur- 
ing 17 per cent of the cotton produced in the United 


wages received from the company. 
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States, which represents nearly 70 per cent of the 
world’s production. The home consumption of South- 
ern cotton is rapidly increasing, as might be imagined 
from the activity in mill building, and calculations 
have been made that at the present rate of progress 
fully 5,000,000 bales will be converted into yarn and 
cloth in 1901 by the plants in the section referred to 
or three times the present amount. 
- > a, A 

SCIENCE NOTES. 

Prince Luigi of the Abruzzi nas been presented with 
the citizenship of Rome. 

Capt. Bernier, whose scheme to organize an expedi- 
tion for the discovery of the North Pole is now before 
the Canadian government, has received a letter from 
Lord Minto, the Governor-General, stating that he has 
much pleasure in publicly becoming a patron of the 
Arctic exploration seheme. 
phenomenon was recently witnessed in 
Sicily. This was a heavy red 
cloud which extended over this territory, and the 
rain resembled drops of coagulated blood, This phe- 
nomenon, which is called “bloody rain,” is attributed 
to dust from the African deserts transported by heavy 
south winds. 


A strange 
Southern Italy and 


Germany proposes to forbid the employment of sac- 
charine and other sweetening matter, except when it 
is recemmended for therapeutic purposes. The sale 
of the substance will be permitted only by chemists 
and other specially authorized persons. Even in these 
instances it will be subjected to a consumption tax of 
$20 per kilogramme. This new law will go into effect 
in April, 1902. 

The great dinosaur, the restoration of which has 
been the work of the Geological Department of Yale 
University for more than a year, has been placed in 
position in the Peabody Museum at Yale. It was dis 
covered by Prof. J. B. Hatcher in the summer of 1891 
while exploring for the late Prof. O. C. Marsh of Yale 
in Wyoming. The specimen was in excellent condition 
with all its parts intact, and it was also an entirely 
new variety. There is but one other specimen in the 
world, and this is in Brussels; its length is 29 feet 
3 inches. The height of the head above the base is 13 
feet 2 inches. 

The indigo industry of Bengal is suffering severely 
from the competition of the manufactured German 
dye, huge quantities of which are being exported to 
India and the other markets hitherto controlled by 
the Indian industry. The German synthetic indigo ir 
considered to be superior and is much cheaper. It is 
that if the native indigo manufacturers 
were to conduct their work upon a more scientific 
basis, and were to extract the maximum quantity of 
dye from each plant, they would be in a position to 
meet the German competition. With a view to encour- 
aging the industry, the government of Bengal has 
voted $22,500 for research work, with a view to facili 
tating and improving the existent process of manu 
facture. 


also stated 


Samarium oxide, according to Mr. Henri Moissan, at 
the temperature of the electric furnace, and in pres 
ence of carbon, forms a crystallized carbide of for 
mula Sa C,. The composition of this carbide is com 
parable with that of the carbide of cerium, lanthanum, 
neodymium, and praseodymium. It decomposes cold 
water in the same way as the carbide of the alkaline 
earths, giving a complex mixture of hydrocarbons, 
very rich in acetylene. It has a density of 56.84, 
yellow when examined under the micro 
scope has a crystalline appearance—the particles hav 
ing a hexagonal shape. This substance burns bril- 
liantly at 400 deg. in a current of oxygen, The de- 
composition of water by the carbide brings the metal 


color, and 


samarium near to the yttrium group, and removes it 
farther from the rare earths belonging to the cerium 
group. 

A Parisian professor suggests a certain treatment 
of silk for enhancing its hygienic value. The process 
consists in combining gun cotton with silk or wool 
by impregnating either of them with a solution of 
collodion or a solution of celluloid. The dissolvent 
may be either (preferably Hcffmann’s) amy! 
acetate, acetone, or methylic aleohol. A solution is 
made consisting of one part of gun cotton (octonitric 
cellulose) or of celluloid in 100 parts of Hoffmann’s 
ether (a mixture of alcohol and sulphuric ether), or 
any other suitable solvent. Or one part of tetracetate 
of cellulose may be dissolved in 100 parts of nitro- 
benzene. (The proportions are by weight.) Wither 
of the above solutions forms the required “dressing” 
to be applied to the material. The material to be 
treated is made into a roll either of a locse fibrous 
material or as a fabric, according to the purpose for 
which it is designed. This roll is immersed in a 
cylinder filled with the solution. The roll is turned 
round several times in this bath, and the cylinder is 
then emptied by means of a tap provided for that pur 
pose. The material is taken out, unrolled and left 
to dry. 


used 
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A TOOL FOR DRIVING SCREW-EYES. 

The subject of.the illustration presented herewith 
is an ingenious tool for driving screw-eyes patented 
by Edmund Sather, of 16 Second Place, Brooklyn, New 
York city. 

The tool has a two-part body which serves as a 
handle and contains a magazine for screw-eyes, open 
at its bottom and provided with a hinged cover for 
Beneath the magazine a carrier slides by 
which the screw-eyes are conveyed to the end of the 


its top. 


tool, the carrier for that purpose being provided with 
an opening to receive the head and shank of a screw 
eye. The carrier is shifted back and forth by means 
of ah arm projecting through a slot in the handle 
Adjacent to the slot a latch-lever is pivoted, having an 





A TOOL FOR DRIVING SCREW-EYES 


inclined head and an offset, both of which are adapted 
o be engaged by the arm of the carrier 

In using the device, the carrier is brought directly 
beneath the magazine to receive a screw-eye. The 
projecting arm is forced to the front end of the tool 
until it has passed the offset of the latch-lever and 
bears against the forward end of the offset. At this 
time the carrier will have reached the front of the 
body; and the shank of the screw-eye will project 
beyond the forward end of the handle, as shown in 
our sectional view. The screw-eye can now be driven 
into position into places which would otherwise be 
reached with difficulty. The tool can easily be with 
drawn from the screw-eye by taking the carrier a 
sufficient distance beyond the front end of the handle 
to expose the head of the screw-eye by turning the 
tool to one side to disengage the carrier. 

in driving a screw-eye in a wall, the head of the 
screw-eye is within the casing and the carrier-arm is 
in front of the latch-lever offset, so that the necessary 
pressure to be exerted on the screw portion of the 
eye will not move the carrierarm. When the eye has 
been screwed in, the arm is shifted forward, forcing 
the inclined head of the latch-lever to one side against 
the pressure of a spring, whereupon the carrier and 
screw-eye are correspondingly brought forward, as 
shown in our perspective view. By turning the tool, 
he carrier and eye are disengaged 

= ->-+o-> ee 
AUTOMATIC FROST VALVE FOR WATER-PIPES 

One of the simplest devices which we have yet seen 
for preventing the bursting of water 
pipes during cold weather is a combina 
tion which includes a fragile cartridge 
readily broken by the expansive force of 
freezing water and an automatic valve 
mechanism. The device is the invention 
of Mr. Daniel W. Troy, of Montgomery, 
Ala., and has demonstrated its usefulness 
in actual work. Indeed, the success of 
the system has been such that the manu- 
facture of the cartridges and valves has 
been undertaken on a large scale 

The cartridge itself is a small glass 
vial. flattened centrally (Fig. 3) and pro- 
vided with a flanged foot, and with a 
flangeri, cork-lined screw-cap. The water- 
filled cartridge is held between the 
U-shaped jaws (Fig. 1) of a weighted 
lever, which bears on a valve stem. The 
valve (Fig. 2) is essentially a ball, 
which, when depressed, closes the supply- 
pipe and opens the waste-pipe. Although 
strong enough to uphold the weighted 
lever, the cartridge is nevertheless weak 
enough to break at its flattened central 
portion when the water contained therein 
freezes. (Fig. 4.) 

From this brief description and our 
illustration the operation is evident. 
During ordinary weather the cartridge 
will distend the jaws to hold the weighted 
lever up and to maintain the valve in its nominal 
raised position, in which water can readily flow from 
the supply to the service-pipes of the house. When 
the weather becomes so cold that the water-pipes are 
in danger of bursting, the expansive force of the 





J. 
@. 
STE 
HOUSE 
Y Sev A AF 


GLASS CARTRIDGE AND AUTOMATIC VALVE TO PREVENT THE BURSTING OF 
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freezing water in the cartridge will burst the central 
flattened portion, thereby causing the weighted lever 
to fall and the ball-valve to descend and close the sup- 
ply and simultaneously open the waste-pipe. The in- 
sertion of a new cartridge is simple enough. The valve 
portion can be safely buried in the ground at any de- 
sired depth, the cartridge being located at the surface 
and exposed to the cold. 

A modification of the invention is shown in Fig. 5, 
in which the cartridge is shown held in a special 
holder having a fixed U-shaped jaw and a similar 
movable jaw from which the lever is supported by a 
chain. The holder can be screwed on a wall. A venti- 
lated cover protects the cartridge. The valve can be 
located in the cellar and the cartridge and holder in 
any convenient exposed place. 


e-em 
Velocity of Karthquake Waves, 

The earthquake waves due to the Japanese shock 
of June 15, 1896, were recorded on the self-registering 
tide-gages at Honolulu, Hawaii, and at Saucelito, in 
the bay of San Francisco, California. The center of the 
shock was located, from Japanese observations, about 
240 kilometers southeast of Mikayo at a depth of 4,000 
fathoms, and the time of the shock is known. The 
usual formula for calculating the speed of such waves 
is 1 square root of g.h where v is the speed, g a 
known constant and h the depth of the ocean assumed 
to be constant. Dr. Charles Davison has recently com- 
pared the calculated velocity of the earthquake waves 
with the calculated from the foregoing 
formula. At Saucelito, for example, the first crest of 
the waves reached the tide gage ten hours and thirty- 
four minutes after the shock, having traversed in this 
time the distance of 4,787 miles at an average velocity 


velocity 


of 664 feet per second. The formula gives the mean 
depth of the ocean in the track of the wave as 13,778 
feet. The actual depth is certainly more than 17,000 
feet, so that the calculated is only some four-fifths of 
the observed value. A corresponding result was reached 
in the discussion of another shock, so that for the 
present it is necessary to correct the accepted formula 
by multiplying its result by the constant multiplier 5-4. 
Other discussions of this character are much needed. 
————e +6 eae me 
Traffic on Great Eastern HKailway. 

At the International Congress of Railroads, M. Drury, 
one of the chief officials of the Great Eastern Rail- 
way, brought out some interesting figures relating to 
the suburban ‘traffic in London from the Liverpool 
Street station, which is the head of the system and 
located near the Bank of England. This station has 
18 tracks. According to notes made during the day 
of October 9 the total number of passengers, counting 
those going each way, amounted to more than 150,000. 
The greatest number of trains entering the station in 
one hour was 41. The number of trains entering or 
leaving the station during 24 hours exceeded 1,100. On 
week-days about 75,000 passengers came in, of which 
52,000 were between 6 and 10 A. M. The suburban 
trains are generally made up of 15 cars, and take about 
650 passengers; they include first-class compartments 
of 8 places each, and second and third-class of 10 places 
each. The company has lately adopted a type of large 
cars, and these have given very satisfactory results; 


#. 
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the new cars have first and second-class compartments, 
the latter having 12 places. The average speed of the 
suburban trains is 15 to 21 miles an hour, and the 
suburban traffic is provided for by 1,300 to 1,400 
passenger cars and 120 locomotives. 
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A NEW IGNITER FOR EXPLOSION-ENGINES. 

The tendency of the ordinary gas engine igniters to 
spark where sparking should not occur is only too fre- 
quently evinced. An intelligent attempt to obviate the 
difficulty is to be found in an invention for which 
William Roche, of 42 Vesey Street, New York city, has 
taken out a patent. 

The body of the new igniter is made of porcelain 
and is provided at the end fitting into the explosion 
chamber of the cylinder with a central notch, forming 
two distinct lugs or projections. Extending from the 
lugs through the body are 
divergent passages for the 
reception of wires, the 
inner ends of which fit 
into tapering openings in 
the conducting caps which 
carry the platinum spark 
points, and the outer ends 
of which are threaded to 
receive nuts. The nuts are 
located in segmental re 
cesses separated by an 
insulating 
serve the purpose of forc- 
ing the 
against the lugs of the 


partition and 





conductor caps 


porcelain body 

By reason of the diver 
gent arrangement of the 
conductors, their inner 
ends will be close to each 
other, so that there is 
small danger of the pro- 
duction of sparks within 
the body. The insulating 
partition between the seg 
mental 
outer end of the body pre- 
vents the passage of sparks THE ROCHE IGNITER FOR 
between the adjacent edges EXPLOSION -ENGINES. 
of the nuts. The central 
notch which forms the lugs of the inner end of the 
body prevents the bridging of the space between the 
two caps by the electrical deposition of matter on 
the lugs. 

Igniters have invariably been made with the in 
sulating center piece flush with the metallic receptacle, 
for which reason bridging occurred internally only too 
When the porcelain broke down or ceased to 


recesses of the 
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often. 
retain the high insulating qualities it should possess, 
the receptacle as well as the insulator had to be thrown 
away. When the porcelain in the Roche igniter breaks 
down, the old porcelain can be taken out and the new 
one set in without removing the receptacle. 

_— + + ——— 

Electric Railways of Canada, 

The statistician of Canada has compiled some in- 
teresting figures regarding the 34 electric railways 
of the Dominion. During the year ended Dec. 31 
1899, 630 miles of tracks were used and the total num 
ber of miles run by cars was 29,646,847. Passengers 
carried numbered °104,033,659, which was equal to 
carrying every man, woman and child in the Dominion 
20 times. Compared with the previous year, the num 
ber of passengers increased nearly 9,500,000, and the 
number of miles run over 1,000,000. The 
amount of paid-up capital invested in 
electric railways is $21,700,000. 
ee ee 

Ammontum Amalgam, 

According to Nature, the much-debated 

question of the existence of an ammonium 








amalgam appears to be finally settled in 
the affirmative as the result of recent re- 
searches. The investigation of the elec- 
trolytic tension of decomposition of the 





ammonium salts with a mercury cathode, 
by Coehn and Dannenberg (Zeitschrift 
fiir anorganische Chemie) has given re- 


; 
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sults perfectly analogous to those ob- 
tained with salts of the alkali metals, 
and experiments carried out under vary 
ing conditions, to ascertain the possibility 
of reducing the heavy metals from their 
solutions, show that the negative results 
previously obtained are due to the great 
instability of the ammonium amalgam. 
By preparing the amalgam electrolytical- 
ly at low temperature (0° C.) it appears 
to be much more stable and does not ex- 
hibit, to any great extent, the spongy ap- 
pearance peculiar to the amalgam pre- 


pared under ordinary conditions; if then 
allowed to act on cold solutions of cop- 
per, cadmium and zinc salts, the forma- 
tion of the corresponding heavy metal 
amalgams is easily observed. 


—eeoo 





The first cargo of Russian pig iron has been dis- 
patched to Marseilles. The cost of the transport by 
sea from the port of Kertch is very low. 























May 11, 1901. 
THE LAUNCH OF “SHAMROCK II.” 

In the contest for the “America” cup the present 
holders have very wisely preserved each successful de- 
fender as far as possible unaltered to act as a trial 
which succeeded. In Britain, where 
challengers; and an oc- 


horse with that 
there has been a variety of 
casional change even in the designer, this course has 
been impossible, and the 


challengers’ chances of 
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The point of extreme beam, which is forward of 
the mast, has a width which is certainly not under 
24 feet, and is probably fully 25, but the drawing in 
of the afterbody has been so thoroughly done that the 
long counter is tipped with a taffrail which measures 


not more than six or seven feet across. The Ameri- 
ean boats have generally been fuller in the bow than 
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“Shamrock II.,” but there are other features leas 
noticeable, but still well worthy of attention. The 
under side of the forward overhang is beautifully 
formed, with sections which give almost perfect seg- 
ments of a circle. Under the bow, the shape is ex- 
actly that of the forward end of a soup spoon, and 
this shape, together with the great beam, gives the 

impression of a yacht 





have always 


success 


suffered from the fact 
that each succeeding 
boat was practically an 
independent experi- 
ment. In the yacht 
which was launched at 


Dumbarton on Satur 
day a change has been 


made for the better, 








for she represents the 
first real 


either 


attempt of 
side to produce 


a cup racer on lines 


governed entirely by 
scientific experiments 
Before 
ciding to 
Thomas 


definitely de 
accept Sir 
Lipton’s 
mission to 


com 
design an 
“America” cup 
lenger, Mr. G. L 


chal 
Wat 
son entered into cor 
respondence with 
Broth: 
ers, of Dumbarton, who 


rank as the 


Messrs. Denny 


most scientific of Scottish shipbuilders, 


and arranged with them for the carrying out of an 


exhaustive series of experiments in their test tank, 
which has a 


length of 200 feet, and is one of the 


most perfectly equipped testing tanks in Britain. 
These experiments were started in June, 1900, and 
proceeded for fully nine months before Mr. Watson 


was satisfied that he had sufficient data to justify him 
n proceeding with the designing of a cup racer. There 
were no less than eleven different models made, and 


sixty different models were 


William 
willing 


modifications of these 
tried in the course of the experiments: Mr 
Fife, Jr 


hand in this 


‘Shamrock I.,” lent a 
part of the work, and the result is that 


designer of 
it was possible to test accurate models of 
Ill.” one 
with 


absolutely 


“Shamrock I and Valkyrie against the 
fully 


the model of each of these boats. 


other, and to experiment modifications of 


How far the result of these test tank experiments 


can be made applicable to the conditions of actual 
racing remains to be seen, but there can be no question 
that Mr. Watson has 


importance and on 


introduced a feature of much 
that promises to make the British 
boat a more formidable opponent than has ever been 
brought against an 


So far as the 


American defender of the cup 

general characteristics go, “Shamrock 
with a 
steadied by a deep bulbed keel under 


II.” is a boat of the ordinary type, shallow 
canoe-like body 
water and drawn out into long, sharp ends above. In 
the little information which leaked out regarding the 
result of the tank, it 


would be found to throw 


experiments in the test was 


hinted that the new boat 


back, to some extent, to the old “cod-head and mack 


erel-tail” type, favored by the designers who worked 
before any attempt had been made to wed mathematics 
truth in this 


part of the 


There is some 


that 


and yacht designing 


suggestion, so far as it concerns 








“Shamrock II.” Afloat in Her Launching Pontoons. 


those built upon the British side, so that in one way 
“Shamrock II.” may be scid to be coming to American 
ideas—and carrying them even further; but the fin- 
ing of the after section is a matter which is only 
being experimented with and has never been carried 
to anything like this extent in a cup racer. To the 





View in Construction Shed, showing the Snubbed-off Bow. 


looks as though 
the new challenger may be lacking in power in the 
afterbody, but it is unlikely that Watson adopted a 
change of this nature without first assuring himself 


eye trained to the ordinary type, it 


of its value. 


These are the most striking characteristics ol 


a yee 
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which has little danger 
Me ee of developing the great 
Ane fault of “Shamrock I 
‘ —that of burying her 
head when hard 
pressed. 

In her sections the 
yacht is noteworthy 
; chiefly for the easy 
‘| : curves of bilges. and 
garboards. She is very 
much easier in this re- 
spect than Sir Thomas 
Lipton’s last cup chal- 
lenger, and she is easier 
even than “Columbia.” 
The floor has a fair 
amount of dead rise, 
and the turn where the 
fin and the hull join 
is also sweet and easy. 
In drawing the big deck 
plan down into the 
small underbody there 
was a danger of making 
some hard and awk- 
ward turnings, but this 
has been successfully avoided, and the yacht shows 
fair, true lines of much beauty. Over all, the yach! 
tapes about 135 feet, and the waterline length is 
within an inch or two of the allowable limit of 9@ 





feet. The draught is about 19 feet. The casing of the 
hull is carried right down to the point of extreme 
draught of the fin, and the lead is run inside, the 


construction being similar to that of “Independence.’ 

The framing of the boat is of bulb nickel steel, and 
the plating from keel to rail is in manganese bronze. 
There will be experimenting with the spars before 
the cup-racing trim is finally settled upon; but the 
mast, which was stepped immediately after the 
launch, is a hollow steel spar, built in such a manner 
telescoping inside. 
The boom and gaff are also of the same construction, 
and lightness has been pushed so far that the gaff 
is built of plates only 3-16 of an inch in thickness 
To save weight and for convenience of construction 
the bow has been snubbed off, giving it the peculiar 
shown in our taken before the 


as to allow of a wooden topmast 


appearance view 
launch. 

The shallowness of the water on the Leven made it 
impossible to launch the boat in the usual way, and 
large pontoons were therefore built on each side of the 
yacht for the purpose of floating her over the shallows, 
Incidentally, they had the effect of concealing a large 
part of the underbody of the yacht when she went 
down the ways. Supported on these, the yacht wa 
floated at ten feet waterline, and 
she was got out of the Leven and taken to Glasgow 
with little difficulty 

She is announced by British experts to be un 
doubtedly the most beautifully-lined challenger that 
has ever been built, and, though there is a possibility 
that she may sail a little tender in fresh winds, the 
hull carries with it the suggestion that she will be a 


above her normal 





yacht which is dangerous op 
a bove water; . ad ponent in any- 
for the bow / thing less than 
lines of the ‘>. ; moderate 
new challenger i winds. 

carry the beam oo oo 

of the boat The New 
further into York Central 
the forward ov Railroad is 
erhang than trying a car 
has been the kitchen on the 


case in any rac 


ing yacht ever 





uilt on the 
British side. In 
he afterbody 
also the de 
ription is jus 
tified to some 
extent, for the 
quarters and 
the counter are 
drawn to a fin 
er point than 
has ever been 
attempted in a 
yacht of thi 


size on either 
side of the At- ars ~ 
lantic. 


View from off the Starboard Bow, showing 
LAUNCH OF 








the Basy Bilge and the Great 


THE “SHAMROCKE II,” 


Breadth of the Forward Sections. 





Empire State 
xpress. Ow 
ing to the 
great speed at 
which the 
train is run 
it is net 
thought desir 


able to add a 
dining car. A 
portion of one 
of the coaches 
has 
equipped with 
a small kitch- 
en similar to 
> ee wy those used on 
the regular 
dining cars, 


been 
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Gorrespondence. 
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Marly tron Ships. 


To the Editor of the Scienrivric AMERICAN 
In looking over some old numbers of your paper, | 


came upon the letter of Mr. William Owen in the issue 


of December 1, 1900 No doubt his dates are correct 
to the iron ships he mention I wish, however, to 
ld to his list a statement of an earlier date of an 


on ship which went from the Atlantic to the Pacific 
Ocean 

In 1850 I went from New York to San Francisco in 
the iron bark “Polk,” then in the service of the United 
States government tiling in the revenue cutter serv 
ice, under the Trea Department 

Her hull was wholly of iron, with wooden spars. 
My recollection is she was built at Richmond, to try 
some new-fangled wheels which were not successful 
It was then proposed to convert the hull into a light 
vessel for the Sow and Pigs Shoal 


But Lieut. John McGowan, father of Capt. McGowan, 


now in the navy, said he could take her to California, 
and after a good deal of opposition he was allowed 
to try the experiment We sailed from New York 
early in March, 1850, and arrived at San Francisco in 
August, after a passage of one hundred and fifty-eight 
days, all hands in good health. 

I think this date may be given as the earliest of 
any passage of an iron vessel from the Atlantic Ocean, 
around Cape Horn, to the Pacific Ocean. 

So far as I know, I am the only survivor of those 
who sailed in the wardroom, of whom I now remember 
the names of about a dozen 

Cuaries H. Rockweti 

Tarrytown, N. Y., April 15, 1901 

>-*-*+ - 
The Locomotive of the Future, 


To the Editor of the Screntivic AMERICAN 

I have just read with great pleasure your article 
on “The Locomotive of the Future,” in the Screntriru 
AMeRiIcAN Of April 27 My business leads me to have 
more or less to do with locomotive engineering, and 
as I read your article one or two statements struck 
my fancy, and | wish you would explain them more 
fully to me 


First How will you get 110,000 pounds on each 
set of coupled drivers? This weight, added to the 
weight carried by two four-wheeled trucks, would 


bring the weight of the tender to about 130,000 pound 
reckoning low Since the weight of a tender now 
seldom exceed 10,000 pound the enginse by your 


calculations, would weigh about 90,000 pounds 


Second You noted Sturrock's engine of 1855 H 
engine, as you may know, carried engines on both the 
locomotive proper and the tender By this means the 


tender propelled itself In the engine of your descrip 
tion the tender propels itself, but the dead weight of 
the boiler, frebox and frames must be brought into 
account 

I think that your plan is excellent to a certain ex 
tent, but | think that you would be able to produce 
too much power for the tractive power of your en 
ines 

| belleve that the most feasible way to increase the 

iting surface will be to lengthen the boiler rhis 
can be done to quite an extent, and will certainly in 
crease the economy of coal consumption, as more heat 
will be absorbed from the gases during their longer 
flow through the tube W. Emory Warpneu 
Worcester, Mass., May 2, 1901 

{Our correspondent evidently considers that the ad 
esive weight would be too small for the power of the 
drivers and 
t 


engines; but the transfer of the engine 


heavy framing to the tender, together with the gre: 


increase in the bulk of the tender itself, to say noth 
ing of ite fuel and water, would be found to provide 
the necessary adhesive weight Ed.] 


Work on the Catro-Cape Telegraph. 

The work of constructing the Cairo-Cape telegraph 
line is being actively carried on, and keeps pace with 
the construction of the railroad from Mombassa to 
Victoria Nyanza At the end of last year the length 
of this part of the line reached 480 miles. The wire 
used in the construction weighs 650 pounds per mile. 
Between Mombassa and Nairobi, a distance of about 
810 miles, the communication is made by three wires, 
and after the latter point two wires are used. About 
15 intermediate stations have been opened for com 
munication. Between Railhead and Port Florence, the 
terminal station of the Victoria Nyanza section, a 
temporary line has been constructed, but from Port 
‘lorence to Butebbe, the capital of the Uganda pro- 
tectorate, the line is in a. completed state, or nearly so. 
Instead of cut poles, living trees, the branches of which 
are cut off, are planted along the line. Experience 
has shown that the living trees are not attacked by 
white ants like the poles. These trees take root easily, 
and only need to have the branches cut off from time 
to time. The wires are fixed simply by well-tarred 
hemp cords, which take the place of insulators. The 
trees will be replaced later on by iron poles, as has 
already been done over a part of the system. 


Scientific American. 


Electrical Notes, 

A full length marble statue of Dr. William Gilbert, 
the father of electrical science and author of “De 
Magnete,” is to be erected at the instance of the mem- 
bers of the medical profession at Colchester, his old 
home. 


The dielectric strength of ice increases with a falling 
temperature, and is more particularly effective against 
intermittent currents or those alternating at high 
rates. Tesla suggests inserting a transformer in a 
freezing jar, and has patented a system of underground 
conductors where the two mains are the flow and re 
turn pipes which carry a cooling material, the pipes 
themselves being buried in wet cement or water, in a 
trough 

Consul-General Guenther, of Frankfort, on February 
23, 1901, writes: An automatic system of signals for 
the purpose of warning vessels in stormy weather 
against the proximity of reefs and rocks has been 
exhibited to German marine experts. The automatic 
part of the apparatus is said to consist of a wheel with 
a number of cogs arranged at suitable intervals, which 
slide over a Morse apparatus. The latter is connected 
with a ladder placed vertically on rising ground on 
shore or on a light-house The electric waves ema 
nating are taken up by receiving apparatus on vessels 
having such within a radius of seven miles. A bell 
sounds and the receiver notes the spot against which 
vessels should be warned 


Electricity played a curious part in a recent lawsuit. 
A certain telegraph company was not allowed to have 
its wire run into a race course. Telegraphic operators 
were stationed in a cupola of a hotel opposite the 
grounds, and signals were transmitted to them from 
the race track by means of electric lights concealed in 
the hats of the party seated in a carriage, including the 
coachman on the carriage. The results of the races 
and the betting were thus communicated to the opera 
tors, who were enabled to send out the information to 
poolrooms The gentlemen who were electrically 
equipped were arrested, and after some years a verdict 
of $5,000 was obtained against the detectives who made 


the arrest 


It has been proposed to erect at Dundee, Scotland, 
a granite monument over the grave of James Bowman 
Lindsay He was born in 1799 and taught electricity, 
magnetism and other subjects in Dundee, where he died 
some forty years ago. In 1834 he foresaw that “houses 
and towns will in a short time be lighted by electricity 
instead of gas, and machinery will be worked by .t in 
stead of steam This prediction was the result of his 
observations of the effects produced by the electric 
current, and not merely by dreaming In 1854 he 
transmitted telegraphic signals through the water 
electrically, and when the British Association visited 
Aberdeen in 1859 he demonstrated the success of his 
method by sending signals across the harbor. He also 
read a paper entitled “Telegraphing Without Wires.’ 


James D. Reid, an associate of Prof. Morse, died 
lately in New York city He was born in Edinburgh, 
Scotland, and came to Canada in his sixteenth year 
Later he went to Rochester, and while there became 
acquainted with Prof. Morse, the inventor of the tele 
graph Mr. Reid was for a while associated with 
Prof. Mors 


to Pittsburg and opened the first telegraph office in 


n perfecting his invention, and then went 


that city He was for a long time the superintendent 
of the old Ohio and Pacific Telegraph Company, which 
While 
he was in charge of the telegraph office at Pittsburg 


was afterward absorbed by the Western Union 


Andrew Carnegie, who was then a boy, applied to him 
for a position, and Mr. Reid set him at work as a 
messenger Mr. Carnegie has often said that this was 
the starting of his successful career, and the friend 
ship between the two men ceased only with Mr. Reid's 
death 

Considerable consternation has been caused in Lon 
don by the announcement that dwellings along the 
route followed by the new electric railway are suffer- 
ing severely from vibration caused by the inning of 
the trains In some instances it is stated that the 
houses are in a perpetual tremor, while the windows 
incessantly rattle. The chief center of complaint is 
near the West End terminus of the line, which is prob- 
ably due to the fact that there is less vehicular traffic 
in the streets at this part of the city, thus causing the 
peculiarity to be more readily observed, and also that 
the line is brought somewhat nearer the street surface 
than elsewhere, though in this instance it is over 60 
feet below the thoroughfare. An inquiry is to be 
made into the complaint, to ascertain the cause of 
such excessive vibration and whether it is possible to 
remedy it. When the bill for the comstruction of the 
railroad was brought before Parliament, it was con- 
tended that at that deep level no vibration would be 
felt at the surface. So far there appears to be no ap- 
parent reason for this extraordinary development, but 
until it has been thoroughly investigated, all other 
projects for similar railways will remain in abey- 
ance. 
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Engineering Notes, 

Five submarine boats of the Holland type are called 
for by the English naval estimates. Lord Selborne 
First Lord of the Admiralty, states that their future 
value in naval warfare can only be a matter of con 


jecture. The first is to be delivered in the autumn. 


The mysterious obstruction of Cape Thoms, Brazil, 
in 35 fathoms of water, which is placed on the British 
and American admiralty charts as a rock, turns out 
to be a iarge vessel, bottom up, held in position by her 
anchors and at times submerged. 


Dr. Ludwig Mond has discovered a method for pro- 
ducing illuminating gas and coal gas at an expense 
of four cents per thousand feet. It is thought that 
this will effect a revolution by cheapening electric 
power, and it will also have an important bearing on 
the production of open-hearth steel. 

There is a vast coal supply in Australia which is 
almost unworked as yet; the total product is so far 
about a million tons, and the larger part of this out- 
put has been from the Province of New South Wales 
The resources of Victoria appear to be vastly greater. 
The Latrobe Valley produces lignite of good quality, 
and the supply is estimated at thirty billion tons. 
Shafts which have been sunk revealed beds 200 feet 
in thickness. It has -been found that the Australian 
lignite was superior to the German in quality, and it 
also leaves less ash 

In the last maneuvers of the German army experi 
ments were made with the acetylene light in optical 
telegraphy Up to the present night messages and 
signals have been transmitted by means of the lime 
light Acetylene, mingled with a certain amount of 
oxygen, was found to give a candle power three times 
greater than that of the lime light. By its means 
signals could be flashed by day to a distance of five 
miles and by night to a distance of ten miles. The 
simplicity of the apparatus employed in generating 
the gas is likewise noteworthy. Hitherto the signal 
corps has been compelled to transport the necessary 
oxygen in heavy cylinders For the acetylene light 
oxygen is generated in fifteen minutes by means of 
a small retort and stored in a gas-bag 


A contract has been made for six new turbines by 
the Niagara Falls Power Company with the I. P. Mor 
ris Company, of Philadelphia These new turbines 
will each have a capacity of 5,000 horse power, and 


will be built after plans prepared by Escher, Wyss & 


Co., of Zurich, Switzerland. Dr. Coleman Sellers, chief 
engineer of the Niagara Falls Power Company ind 
William A Brackenridge resident engineer of thé 


same company, went to Geneva, Switzerland, about a 
year ago, and on their return the Niagara Falls Power 
Company invited competitive plans from Escher, Wyss 
& Co., the result of which is that their plans have been 
accepted, and the new turbines will be built after their 
design The turbines installed in the present wheel 
pit were designed by Piccard, Pictet & Co., of Geneva, 
Switzerland rhe new turbines will differ consider 
ably from the wheels now in use, principally in having 
the guides and buckets inclosed in the wheel case and 
having draft tubes which will allow the utilization of 
the full head of water available rhe new turbine 
will be delivered about next August, and will be used 
to drive the six generators ordered in November iast 
from the General Electric Company 


rhe construction of the Tehuantepec Railway and 
the harbor improvements at Coatzacoalcos and Salina 
Cruz, respectively, are proceeding apace, Mr. W. D 
Pearson, the principal of the well-known British firm 
of contractors who are carrying out the work, has re 
cently published an account of the work and the scope 
of the enterprise when completed rhere is no doubt 
but that this new and practical pathway between the 
Atlantic and Pacific Oceans offers a serious menace 


to the Nicaraguan Canal. This firm of contractors have 





obtained a lease of the railway for 50 years It is 
about 190 miles in length and crosses Mexico at its 
narrowest point It was constructed some years ago 
by the Mexican government, but fell into partial dis 
use owing to its inferior construction and to the ab 
sence of terminal facilities for the shipping. Harbors, 
however, are now in course of erection with adequate 
wharves and quays equipped with the latest labor 
saving machinery for the rapid loading and unloading 
of the vessels. Merchandise landed at one port will 
be unloaded, transported across the isthmus and re 
loaded at the other port at an inclusive cost not ex 
ceeding $2.50 to $3 per ton. The present carrying 
capacity of the Panama route is about 300,000 tons per 
annum, but it is anticipated that the lower rates 
improved facilities, and better accommodation of this 
new route will divert the traffic thereto. The distance 
from New York to San Francisco by this new route 
will be about 700 miles shorter than by the Nicaragua 
Canal, and 1,100 miles less than by the present Panama 
road, while the advantage from New Orleans to San 
Francisco will be 1.600 miles over Panama. By this 


means the west coast will.be brought within a much 
closer distance of the east coast, 
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CONSTRUCTION OF THE YACHT “CONSTITUTION.” 
In the March 30 we gave a 
very complete description of the structural features of 
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the cup-yacht “Independence,” which was illustrated 


by drawings made from the working plans of that 
yacht We are now in a position to present to our 
readers an equally complete and authentic set of draw 


ings of the cup-yacht “Constitution,” which latter, by 


ihe time this issue is in the hands of our readers, will 


have taken her first taste of salt water 


Two years ago the Scientiric AMERICAN printed the 


first working plans of the “Columbia’ and, by re 


ferring to the illustrations then given, it will be 
seen that if the sheer-plan of the new boat were laid 
upon that of its predecessor, they would approximate 
very closely rhe Constitution” is a high-powered 
“Columbia with the same sheer plan, the same 
draft, a lighter hull, more lead, with exactly a foot 
more beam (not two feet as currently reported), with 
less dead-rise, a flatter floor, and a harder bilge As 


these combined improvements, all took 


the result of 


ing to the one object of increased power, she carries 


about 10 per cent, or about 1,300 square feet, more sail 
than “Columbia Her dimensions are as follows 
Length over all, 132 feet 6 inches; length on waterline 
at normal draft, 89 feet 9 inche beam, 25 feet 2% 
inches; normal draft, 19 feet 10 inches 


the 


9%0-foot 


PRINCIPLES OF DESIGN Other things being equal 


fundamental object aimed at in the design of a 


yacht is power, or the ability to carry a maxi- 


racing 


changes 


mum amount of sail. This may be secured by 


of form, or by reduction or transposition of weights, 


or both Increased power due to form is gained by 


increase of beam, by flattening the floor and “harden 
ing” or filling out the bilges, thereby raising the 
center of buoyancy and placing the body of the boat 
more upon the surface of the water. Power due to form 


gained at the expense of sweetness of 


however, is 


lines and.ease of propulsion hence the genius of 
the designer i shown in finding that happy mean 
which gives a maximum power with a minimum hard 
ness of form Thus, comparing the last three Herres- 
hoff boats, “Defender” presents in her midship section 
the sweetest and most beautiful form ever seen in 
an American 90-footer, the bilges rounding in to the 
reverse curve of the garboards with the unbroken 


Columbia” the floor is flatter, 


sweep of a letter 5S. In 


the beam is increased, the bilge hardens and the gar 

In “Constitution” the develop 
ment has been pu | stiil further; there is even less 
dead-rise, there tinctly traight line in the 
floor, and the bilge i till harder than that of “Colum 
bia rhe results of this development, in terms of sail 
area are een in the respective figures of 12,640 square 
feet for “Defends 13,125 for “Columbia,” and 14,400 
for Constitution 


Not all of thi be attributed 


howevel to torm 


increased power | to 


Much of it is due to improved 


methods of construction, by which the same strength 
of par ind hull 1 ecured with the use of le 

material In a yacht of a given displacement every 
pound of weight that can be taken out of the rigging 
spars or hull may be placed in the lead keel with a 
consequent increase in ail-carrying power rhu 
we find that the pallast (that | the lead keel and 


the loose pig lead for trimming of the vessel) has 


Defender to ¥O tons In 


gone up from So ton in 
Columbia and a high as 938 tons tin Constitu 
tion Columbia” is a larger boat than Defender 
and probably | lightly heavier in construction but 
compared with “Columbia” the new boat, in spite 


of her greater beam and increased lead, will be of 


about the ame displacement, a feat of construc 
tion for which the reatest credit is due to the de 
signer 

RapicaL CHANGE 1 CoNSTRUCTION.—The consider 
able lightening of the hull of “Constitution” (which 
be it remembered, ha been accompanied by 1 ce 
cided gain in strengtl has been secured by a radical 
change in the method of framing The usual system 
in yacht construction is to use shallow transverse 
frames, a few inches in depth, at intervals of 20 to 22 
inches, throughout the whole length of the yacht 
This is the ystem adopted in “Independence It is 
this framing that holds the hull to form, by resist 
ing the transverse bending and crushing tresses 
while the longitudinal stresses are taken up by the 
plating, assisted by two or four lines of stringers 


as the case may be, by far the greater part of the longi 


tudinal strains, however, falling upon the plating 


itself Hence the latter must be made of greater 
weight than is actually necessary to enable it to act 
as the mere skin clothing of the frame Herreshoff's 


innovation consists in running the framing of the 


both directions, using deep belt frames of an 


yacht in 
iraming 


I-beam section for the transverse system of 


and associating them with a system of longitudinal 
I-bar and angle-iron framing, which serves at once 
to take up a large proportion of the longitudinal strain 


which ordinarily fall upon the plating, and so enable 
the weight of this plating to be very materially re 
duced The transverse belt frames and the longi 
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tudinal framing are so arranged with regard to the 
width and lengths of the plating that the butt joints 
meet upon the frames, and the seams follow the longi 
tudinal T-irons, thus doime away altogether with the 
weight of the washers and liners necessitated in rivet 
ing up a boat built in the conventional way. 

Judged from an engineering standpoint, this is a far 
more scientific the material to 
the special strains to which the hull of a yacht is sub 
jected, Just how great is 
the saving in weight is shown by the fact that al 
though the superficial area of the Tobin bronze plat 
than the superficial 


distribution of meet 


particularly in a seaway. 


ing on “Constitution” is greater 
area of the bronze on “Independence,” the sheer strake 
in the latter being of steel, the total weight of the 


bronze plating actually laid on the Boston boat is a frac- 
tion under 30 tons, while the total weight of the plating 
in “Constitution” is slightly under 22 tons. Moreover, 
it must be remembered that this difference of 8 tons 
may be put into the keel without calling for a pound 
more of displacement, or the increase of a single square 
foot of wetted surface. This is a clear gain due to good 
engineering; and surely the yacht designer who would 
dare to use 6-32-inch plating on the topsides of a 90- 
footer is entitled to all the gain in power and speed 


that are coming to him. Just here it may be well to 
state that no little of the credit of these successful 


results is due to that remarkable material Tobin 


bronze (the invention of a United States naval officer 
whose name it bears) which has come to be looked 
upon as an indispensable material for the plating of 


defende’s Not does it take 
smooth polish, but it 


has the further invaluable qual 


American only 


wonderfully 


on a preserves it 
indefinitely; 
ity of showing a tensile strength in the test specimens 


while it 


that is only a few 


pounds under 40 tons to the scuare 
inch : 


SrrRuctTuRAL DETAILS The transverse belt frames 
which are spaced 6 feet 8 inches apart, extend entirely 
hull floor 
plates, and deck I-beam 
the from 5-40 to 6-49 of an thick 
inches deep amidships, the depth decreasing toward the 
x1l% 


around the and do duty at once as frames, 


beams They are of section, 


web inch and 15 


with flanges formed each of a pair of 1% 
The belts are built up, as shown, in sections 


ends, 
inch angles 
with a 24-inch lap at the with a double 


their 


joints riveted 


row of % rivets These beams, by virtue of 


far greater stiffness than an 


4-inch 


provide 
the 


conventional 


great depth, 


equal weight of shallow bulb angles which 


are used in the type of construction 


yacht to carry these 


last 


“Constitution is not the first 
were used experimentally in 
Herreshoff 


jump of a sea 


sea 
has profited by that 
experiment; for in a off Newport the 
the inner flanges springing out of line; 
1% inch pipe 


frames, as they 


son's 70-footers Mr 
frames buckled 
braces of 
from the 
the belts 
the 


hence the presence of diagonal 


longitudinal T-irons 
These 


longitudinal 


which extend, in pairs 


to the inner flanges of struts, more 


afford 
deck 
longitudinal 


over stiffness to framing ol 
hull 

rhe 
th, x 4! I 


the 


and 
alternate 


rhe T-bars 


general, is 


framing consists of 


bars and 3x2 bulb angles 


follow seams of the plating, which, in 


and the angles are spaced midway 


rhe 


frames t 


wir 
I-bat 


longitudinal 


iS inches 
to allow 
the 
atern 


between the belt frames are cut 


pass through, and 


latter extend in unbroken lines from stem to 


the ends of the T-bars being jointed with a U-lron 


riveted to head and web of the bar as shown 


while the 


aplice 
bulb angles are placed 
These longi 
well riveted 


detail drawing 


t the 


in the 


back, ¢ joints, and riveted 


back to 
and 
they not 


continuous 
that 


hape, but also 


tudinal members being 


to the plating, it will be seen merely 


keep the plating to take a large shar 


of the longitudinal stresses. Calculation of the weight 


framing in “Constitution” and “In 


that 


of a given area of 


dependence shows there is not much weight 


aved in the framing alone but it must be re 


ed that weight for weight it is a much 


rhe saving is in the weight o 


Herreshoff has 
eight 


truction 
which Mr 


have 


tronger con 


the plating lightened out 
seen, of tons, as com 


Amidships 


to the extent, as we 
there are 
seven plating the 
strake, the thicknesses are 6-32, 6-32, 6-32, 7-32, 7-32, 


pared with “Independence.’ 


strakes of Commencing at sheer 


7-32, and 8-32 inch. The first four strakes, to the top 
of the garboard strake, have flush seams; below this 
they are lap-jointed. The sheer strake extends abov« 
the deck line and is riveted to a 2x2 bulbed angle 
whose head forms the rail of the boat 

Tue Fin ann Leap Buts.—From station 28 to sta 
tion 50 the belt-frames are carried down into the fin 
and riveted to the keel-plate which is a Tobin 
bronze casting inch thick by 18 inches wide 
with 4-inech sid flange and transve1 flanges at 
every frame tatior At the three f tations in 
the fir intermediate hetween each belt-frame floor 
plate, is an angle on frame Of these, the center 
frame isa ll x1 plain angle, and the other two afte 
1x3 bulb angles Here again Herreshoff has made 
a considerable aving of weight for instead of run 
ning the floor plates down to the keel, the frames are 
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tied together merely by a 12-inch keel plate, and a 
12-inch floor-plate, with a 1%-inch square tie-red mid- 
hese floor-plates commence at 
to station 63. The framed 
the fin terminates, as we have seen, in a 
half inch bronze keel plate, and below this plate the 
95-ton belt of lead is hung in the following manner: 
First, the the plating is ex 
tended down to overlap the lead by 20 inches, the lat 
Through these 


them. 
extend aft 


way between 
station il and 


structure of 


lowest strake of bronze 


ter being rabbeted out to receive it 
% x 6 inches, are screwed 
The keel is further 


inch vertical lag- 


plates 824 bronze tap-screws, 
the lead, 412 on side 

supported by thirty-seven 1x10 
screws, which are screwed through the keel plate into 
the lead. the total sec 
tion of the bronze bolts thus employed, he will find 


into each 


If anyone cares to figure out 


that there is an ample amount of holding strength 
even should the “Constitution” experience a knock 
down in a short, jumpy sea, when the dynamic bending 


moment at the the keel and lead might 
easily rise to a total of 400 or 500 foot-tons. 

Tue Mast-Srer.—To provide the requisite strength at 
the mast-step (which, by the way, is placed 20 inches 
further aft mast) an extra belt 
introduced, belt-frame at sta 
and 32. The web of the 
increased to 7-40 of an inch. The step is formed by a 
these frames with a deep keelson of 

between the 
the keel plate 
thickness beneath 
the 


junction of 


“Columbia's” 
there being a 


than 
frame is 
tions, 28, 30 frames is also 
combination of 
7-16 


frames, 


inch steel worked intercostally 


station 24 to station 36, 
being increased to % of an inch in 
the mast and for the full length of 
The keelson increases in depth from frame 24 to frame 
28, where it reaches a maximum of 4 feet 6 inches 
which depth it holds from frame 28 to frame 32. From 
terminates 


from 


mast-step 


frame 32 
frame 36. 
32 carry the same depth as the keel piate. A 
in the 


it decreases in depth until it 
The floor-plate portions of the frames 2% 
30 and 
inch, double, cover-plate closes mast-step 
and below the cover-plate extends a deep, hollow, cone 
of %-inch plating which is riveted to the cover plate 
the The flange of the cone 
sists of two 14-inch angles, the 
the ring, formed by these flanges, being just 24 inches 
The bottom of the stee! mast will have riveted around 


and keelson. upper con 


outside diameter of 


it a 1% inch angle-iron, with an outside diameter of 
24 inches, and when the mast is in place it will be 
bolted down upon the cone by bolts which will pass 
through the ring on the mast and be made fast by nute 
below the cone-ring. It is 6 feet 10 inches from the 
top of the step to the deck, and on each side of the 
mast-ring at the deck, intercostal plates are worked 
in between the belt-frames The mast framing at 


the deck is stiffened against fore-and-aft racking 


strains by a trussing of hollow steel tubing, which 
extends in a foreand-aft plane from the deck beams 
to the cover plate of the keelson, Three-inch tubular 
bilge struts extend from all the belt frames at the 
bilge to the same frames at the deck; but In the wak 
of the mast these struts are moved in to further aasiat 
in bracing the mast-ring and mast-step construction 
The whole design is entirely novel, and shows the 
characteristic resourcefulness of the Bristol designer 
It ia extremely atiff and strong and gives evidence that 
Herreshoff has learned the lesson of the buckled mast 


steps with which he was troubled in previous de 


fenders In one of these a step which had o calculated 
reigns of 
hard in the 
the belt 


angles, 


resistance to crushing of 250 tons showed 


buckling when the yacht was being sailed 
carried by 


bulb 


deck 1 
lines of 1 


scend of a heavy sen rhe 


frames and by longitudinal 


which latter extend in unbroken lines from stem to 
stern, passing through apertures cut for them in the 
belt-frames. Galvanized steel deck plating is used 
and to protect it from the weather it is covered with 
a preparation of cork tiling which is impervious to 
water and at the same time adds but very slightly to 


the deck 
what ha 


the weight of 


SAtt, PLAN From been said of the lower 


ht in Constitution and the increased 


veils 


power of her form, it is evident that she can swing aloft 





a spread of sail which will rival that of “Independ 
ence” in area. Compared with “Columbia,” the boom 
will be lengthened to 110 feet, about 4 feet will be 
added to the hoist, the fore triangle will be lengthened, 
as will the tupmast and gaff, with the result that a 
total of 14,400 square feet of sail will be carried—an 
area which may be subsequently decreased or added 


to according to the ability of the boat as shown in her 


tuning up All things considered, we look for “Con 


stitution to beat “Columbia over a_ thirty-knot 


course by not less than ten minutes in light airs and 
five minutes in a breeze. This would mean an advan 
tage of respectively eighteen minutes and eleven min 
utes over “Shamrock 1.” under the form which th 


latter yacht showed over here Will “Shamrock tI 
. 


display an equal superiority over “Shamrock I 


It is gratifying to know that the new cup-defendey 
will be under the management of William Butler Dun 
can, Jr., whose very able handling of “Defender” in the 


Columbia” added greatly to the in 


tuning-up trials of 
terest of the trial races of the season of 1899 
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HOW TO MAKE AN IRON ROBE. 


BY PARKER #1MONSON. 
An iron rose is a very beautiful specimen of iron 
work which appears to be very difficult to make, It 
is, on the contrary, very simple and easy. It can be 


made by any boy who possesses a few common tools. 
The materials, costing only a few cents, can be bought 
in any city or village, or may even be found at 
home 

From a square foot of common sheet or stove 
pipe iron, about No. 26, cut out one circular disk 
three and a quarter inches in diameter, three of 
three inches, one two and three-quarters of an inch, 
and one two inches In the center of these draw a 
five-eighths-inch circle with a compass, and then cut 
the two-inch disk into three equal sections and the 
rest into five sections, remembering to cut down to 
the line made to the five-eighths-inch circle only ( Figs. 
tand 2). Take the shears and cut the two-inch disks 
(Fig. 1) and the remaining disks (Fig. 2). Now 
punch a hole in the center of each to fit the neck, A 
(Pig. 1) With a ball-headed hammer strike the 
petals of the disks, having previously placed them 
on a piece of lead, until they are convex, and approach 
Take a cold 
chisel and draw its temper down to a dark blue, and 
then place it in a vise and round off the cutting edge 


the center so that each will be convex 


with a file. Take one of the series of convex petals 
in the left hand and place about one-eighth of an inch 
of the outer edge on the rounded edge of the cold 
chisel and strike it with a hammer so as to 
spread the edge Do this on the outer edges of 
all but the two-inch and one of the three-inch 
series of petals rhe petals of the rose can now be 
laid aside until the rose-stem and leaves are made 
A piece of three-eighths of an inch iron rod five inches 
long, also three pieces of one-quarter-inch iron rod 
five inchos long are required To form the leaves 
and rose-stem a forge will be necessary, but if the 
reader has not one he can doubtless get a neigh 
boring blacksmith to allow him to work at his forge 
and anvil. To make the leaves, take the three pieces 
of quarter-inch iron rod and spread one end of each 
of the three pieces until it is about two inches long 
and one and a half inches wide; then draw the stems 
out to about an eighth of an inch in diameter and 
weld two of the stems together (see Fig. 3, H) To 
make the rose-stem, take the three-eighths iron rod 
and draw it out in the shape of BL (Fig. 3), allowing 
the part, B, to be about one-half of an inch long, and 
the part, A, to be three-eighths of an inch long. The 
part, A, should be filed down until it is about one 
eighth of an inch in diameter. Take the remaining 
querter-inch-stem and leaf, C, and weld it on to the 
rose-stem, Al, and then weld the part, H (Fig. 3), 
on to AL, but about two inches from the end of the 
stem, L It would be best to use a little borax in 
welding the stems together, because they are very 
easy to burn; but if borax is used, it will enable the 
iron to join together readily at a lower temperature. To 
do the welding proceed as follows: When the fron rods 
are a bright red, rub them with some borax, which 
melts and adheres 
to the iron rods, 
Then put them back 
in the fire and pro- 
ceed in the ordinary 
manner, only re- 
membering that they 
have oniy to ap 
proach a white heat, 
when they will weld 
together File the 
stems and leaves up 
smooth and then cut 
the irregular leaves 
up as shown at D 
(Fig. 3). When this 
has been done, put 
one-half of one of the 
leaves in a vise, and 
by striking it with a 
hammer turn the 
other half over, so 
that on looking 
lengthwise atong the 
leaf it will look like 
a V. Then lay the 
edge of the leaf on 
the anvil and strike 
it with a hammer so 
that it will spread 
the leaf and make 
the ridge of the leaf 
curved. Put a few 
creases on each side 
of the leaves (see 
Fig 3, 2) and after 
this is done attach 
petals to the stem, 
A (Fig. 3). To do 
this put the ub 
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spread three-inch petal on the stem, A, first, then the 
spread three-and-a-quarter-inch, then the two three- 
inch ones, then the two-and-three-quarter-inch, and 
lastly the two-inch.. The petals should be forced down 
into place and then the stem, A (Fig. 3), should be 
struck with a hammer and flattened out so as to bind 
all the petals firmly together. With a pair of pincers 

















A HOME-MADE IRON ROSE. 





BLANK FROM WHICH THE IRON ROSE IS FORMED 


bend and twist the two-inch petals so that they will 
form the littl bud that is in the interior of the rose. 
The other leaves should be bent around this to suit 
the artistic taste of the maker. The lower three-inch 
disk should have its petals bent down as though droop 
ing. The rose and leaves can now be bent so that it 
can be set down on a table and look artistic, and if it 
is desired to protect it from rusting it can be coated 
over with the following mixture, which is a dull black 
—<drop black and turpentine; use it thin. 

If the reader does not know anything about forge 
work, he can make the rose anyway, but he will have 
to omit the iron leaves, C. D, EH, and substitute in 
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their place some imitation leaves. He can make the 
petals of the rose as here described. For the stem, 
AL (Fig. 3), take a piece of three-eighths iron rod 
about six! or seven inches long, and file it up into the 
shape shown in the engraving, and then put the leaves 
on as described above. Bend the stem into any desired 
shape, and then wind around it the stems of the imita- 
tion leaves and black it, and it will look very neat and 
attractive. 





— ———> + Oe 
A DISAPPEARING TOWN. 

Northwich, the center of the salt industry of Great 
Britain, is one of the queerest towns in the coun- 


try. The whole underlying country is simply one mass 
of salt. When descending a shaft, one passes through 
successive thick strata of the mineral. The mining 
of the salt constitutes the staple industry of the dis- 
trict, and from Northwich alone 1,200,000 tons of salt 
are shipped annually. The product is 6ébtained by two 
methods—quarrying and brine-pumping. In the for- 
mer case, which is the method generally adopted, a 
shaft is sunk about 300 feet, and the salt nock blasted 
and excavated in the usual manner. The brine-pump- 
ing, although it is still continued upon a large scale, 
is gradually falling into disuse. When the industry 
was started it was considered that only one stratum 
of salt existed, and that was only a few feet below the 
surface. Fresh water found its way to this extensive 
salt deposit, with the result that the salt dissolved like 
snow. A huge subterranean lake of water, charged 
with 26 per cent of salt, was thus formed. Pumping 
engines were then installed to convey this brine to 
the surface to large evaporating pans, in which a heavy 
deposit of salt was left after the water had evaporated. 
The result of this extensive pumping is that North- 
wich now rests, as it were, upon a shell of earth, which 
at times proves insufficient to support the weight of 
the houses, with the inevitable consequence that the 
buildings are constantly sliding and collapsing in 
every direction. Our illustration conveys a_ very 
graphic idea of the magnitude of these subsidences 
and their effect upon public property. As the result 
of a subsidence, the building shown in our illustration 
fell over upon its back in the course of a single night, 
and it is noteworthy that the house, owing to the care 
observed in its construction, fell over intact, not a crack 
being produced in the walls nor even a pane of glass 
being broken. This is by no means a single instance 
Throughout the town the same effects are to be ob- 
served upon all sides. There is scarcely a perpen 
dicular wall to be seen; in numerous cases the doors 
and window frames of the houses are awry; the roads 
are extremely uneven, and are often closed, owing to 
the falling in of portions. Houses are being con- 
tinually condemned as unsafe for human habitation 
and demolished. The depreciation of public property 
is enormous. No matter how substantially a house 
may be built, or how great the care observed to obviate 
subsidence, the building is bound to sink sooner or 
later. In one instance, a house that cost $30,000 to 
erect was shortly afterward sold for $7,500, it had 
been so injured by subsiding. In some cases the sink- 
ing is very gradual, 
while in others it is 
unexpected and in- 
stantaneous. One of 
the principal thor- 
oughfares took forty 
years to sink fifteen 
feet, while another 
grew appreciably 
wider every day. Ex- 
amination proved 
that one side of the 
street was slipping 
completely away. In 
this instance the 
foundations of the 
houses were three 
feet distant from the 
buildings which they 
originally supported. 
The shop of a dry 
goods merchant sank 
one-fifth of its height 
in ten years, and in 
the subsequent seven 
years subsided an- 
other fifth. Several 
houses may be seen, 
the windows of the 
ground floor of 
which are level with 
the roadway. It is 
no uncommon cir- 
cumstance for a 
building to be con- 
structed and have to 
be abandoned short 
ly after its comple- 
tion. 

The inhabitants, 
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however, endeavor to mitigate the danger of their 
buildings’ collapsing by constructing them upon the 
frame principle, with massive timber beams securely 
bolted together By this means if a subsidence occurs 
the house does not necessarily collapse, but heels over 
in toto. In this instance the house is raised to its 
normal position once more by means of jacks, the 
cavity filled in, and the build 

ing once more rests upon a firm 
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A CLIFF-DWELLING PARK IN COLORADO. 
BY CO8MO8 MINDELEFF, 

Action by Congress in the closing days of the ses- 
sion which ended March 4 last renders certain the 
preservation of the most interesting cliff ruins in this 
country, and their protection from further spoliation. 
The region known as the Mesa Verde, in Colorado, in 
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to the inaccessibility of the place. Within the past 
ten years, however, ranchmen living in the vicinity 
found that specimens from the ruins had a com- 
mercial value, and active work began on the stripping 
of the remains of everything which could be carried 
off. Under the Act of Congress this destruction wil! 
soon cease. The Mesa Verde is an elevated tableland 

of the type which character 

izes southwestern Colorado and 





foundation. Should another sub- 
sidence occur, the process of lift- 
ing is repeated. In the case of 
the subject of our illustration, 
however, the original house was 
so damaged that it had to be 
demolished and the ground pre 
pared for the building depicted 
in our illustration. But it had 
not been built twelve months be- 


fore another subsidence  oc- 





curred, throwing the building 
into the position shown in the 
photograph 

Yawning chasms are con 
stantly appearing in the streets, 
and in some instances the cavi 
ties are so extensive as to neces- 
sitate the closing of the thor- 
oughfare. 

The area in which these sub- 
sidences occur covers about two 
square miles \ few years ago 
the matter was brought before 
the attention of the British Par- 
liament, and the result of their 
investigations showed that dam 
age had been inflicted upon 892 
buildings, of which total 636 
comprised houses and cottages. 
Some idea of the extent of the 
excavations in this area may be 
gathered from the fact that as 
a ton of salt represents one 
cubic yard, and 1,200,000 tons of 
salt are produced every year, 
therefore 1,200,000 cubic yards 
of solid material underlying the 
town is removed annually. 

lhe water from the river also 
gravitates toward these sub- 
sidences, causing huge inland 
lakes, which aggravate the dan- 
ger One of these lakes, locally 
called “flashes covers no less 
than 100 acres and varies from 
40 to 50 feet in depth 

Notwithstanding the frequency 
of these subsidences and that 
they are often unexpected, 
strange to say not a single life 
has been lost Havoc has been 
wrought among cattle, however, 
several animals having been 
completely engulfed The tail 
shafts of the pumping sta- 
tions are also another 
source of danger, since 
they are gradually thrown 
out of plumb, the list con 
tinuing until the _ stack 
heels over, burying and 
destroying everything in 
its path 

A few years ago a com- 
pensation board was found 
ed. This corporation levies 
a tax of six cents upon 
every ton of brine that is 
pumped to the surface, the 
revenue derived from this 
source being devoted to 
compensating those unfor- 
tunates whose property has 
been damaged by sub 
sidence. 

eee —_— 

In an article by M. G. L. 
Bourgerel, in the Moniteur 
Scientifique, the author 
States that by using an 
acetylene blowpipe, and a 
Suitable supply of oxygen 
temperatures approaching 
those of the electric arc 
can be readily obtained It seems, however, that un 
diluted oxygen must not be used, or there will be a 
deposit of carbon and other troubles. By experiment 
the proportion of oxygen and air can readily be found, 
and under these conditions the acetylene burns with 
a slightly luminous, but intensely hot, flame, which, 
by adjusting the relative proportions of oxygen and 
air, can be made either oxidizing or quite neutral. 








RUIN IN CLIFF CANON FROM SOUTH END. 





RUIN IN CLIFF CANON FROM NORTH END. 


which there are hundreds of ruins, is to be set aside 
as a public park, and steps are to be taken to put a 
stop to the commercial exploitation of the works of 
the ancient cliff dwellers 

Discovered some twenty-five years ago, the ruins on 
the Mesa Verce and in the Mancos Cafion, which cuts 
through the heart of the elevated tableland, rested for 
@ long time undisturbed and even unvisited, owing 


northern New Mexico and Ari- 
zona. It is irregular in form, 
comprising about seven hundred 
square miles, approximately flat 
on top, but cut into innumer 
able cafions and gorges by the 
Mancos River and its tribu 
taries. The great development 
of the art of building among 
the ancient cliff dwellers was 
due in a large measure to the 
peculiar geological features of 
the country, nowhere better i! 
lustrated than in the Mesa 
Verde, 

The Mancos Cafion is about 
thirty miles long and from 
1,000 to 2,000 feet in depth, the 
narrow, irregular river bottom 
being bounded by long, steep 
slopes of débris, which merge 
into a succession of steeps and 
slopes, culminating above in a 
series of lofty cliffs. Traces of 
the old cliff dwellers are to be 
found throughout the region, 
along the bottoms, in the cliffs, 
and on the high tabletands 
Taken altogether, there is no 
region which surpasses the Mesa 
Verde country in its archmologi 
cal interest, or which is better 
worth preservation, although it 
should be noted that the Indians 
have a tradition of another and 
better region to the south. 

Practically all the more im- 
portant types of ancient dwell 
ings are represented in the re- 
mains found in the Mesa Verde 
region, and, in addition, there 
are others which reach a de- 
velopment there not attained 
elsewhere. Sven the large val- 
ley settlements, comprising sev- 
eral hundred rooms, and located 
without 
the highest type of the ancient 
builders’ architecture, are found 
here and there in favorable sites 
on the canyon bottom. 

These valley settlements merge 
almost insensibly into the cliff 





reference to defense, 





dwellings proper through an 
other type which might be 
termed cliff villages, a type 
which 
reached its highest devel 


appears to have 


opment in the Mesa Verde 
region. One of the most 
imposing of these cliff vil- 
lages, discovered in com 
paratively recent times, is 
a ruin which has been 
called the “Cliff Palace,” 
found in the upper part 
of Cliff Cafion, one of 
the principal gorges which 
join the Mancos Cafion 
from the north. The ruin 
is 425 feet long and .oc- 
cupies a cove in the cliff 
about 80 feet high and 
about the same in depth. 
Some of the rooms were 
circular, some oval in 
shape, but most of them 
were rectangular, and in 
places the structure was at 
least three stories high. 
Access to the settlement 
could be had only from 
above, by the aid of a 
series of steps cut into 
the face of the cliff. Bight 
miles above the mouth of the Mancos there are the 
ruins of another large cliff village In this case the 
houses occupied two narrow ledges in the cliffs, one 
about thirty feet above the other, and at least 800 feet 
above the cafion bottom. 

The cliff villages always contained one or more cir- 
cular rooms, the use of which was doubtless religious, 
for similar structures are found in the valley ruins 
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and in some of the inhabited pueblos, where they are 


known as estufa In them are performed many of 


the most ucred ceremonies of the tribe Besides the 
elif! village however, there are hundreds of cliff 
dwelling in the Mancos Cafion and its branches 
ranging in ize from single rooms up to groups of 


considerable importance, in which no circular rooms 
are found Many of them are on sites so inaccessible 
that it seen incredible that human beings should 
select wh places for home 

A type closely related to the cliff dwelling proper is 
the cave dwelling, fine examples of which are found 


in the Manes Cafion and in other parts of the 


region These irious habitations are hollowed out 


of the cliffs by digging away the soft shaly rock and 
then walling up the fronts. In one place in the Man- 
cos Cafhon a picturesque outstanding promontory is 
literally honeycombed with these dwellings, which 
give one the impression that they were constructed 
by a race of pygemis for neither the outer apertures 


nor the opentir between the rooms are large enough 


to permit a pereon of ordinary stature to pass through 
On the rink of the cliff above these cave dwellings 
j th ruin « a é ular towel! These towers are 


found throughout the Mesa Verde country in fact 
there is hardly a half mile without the remains of one 
or more of them Nowhere else do they attain the 
same development In size they range from ten feet 
in diameter up to forty or more, with walls one to 
two feet in thickness still standing, in some cases to 
a height of over fifteen feet They are invariably 
connected with other structures, usually groups of 
rectangular room and in the finest examples the 
circular walls are double and even triple, the spaces 
between them being divided into apartments by parti 
ion walls of lighter construction rhe masonry is 

the highest type, the stones being dressed on the 
yuutside of the curve by pecking with a stone imple 
ment, and laid neatly in mud mortar 

It has been suggested that the circular towers were 
in some way connected with the peculiar rites of ser 
pent worship, and perhaps were the repositories for 
the snakes used in the sacred ceremonies In the 
Moki village to the south, where the snake dance 
is a biennial rite, all that part of the ceremony which 
precedes the public exhibition takes place in the 
eetufas, and if the same rites prevailed in the Verde 
country as eems likely it is probable that they 
were performed in the circular towers 

Throughout the whole of the Verde region, in fa 
vorable localities, thers ire dozens of pictographs 
both pecked into the rock and painted upon it. That 
many of these were executed by the people who built 
and lived in the houses now in ruins there can be no 
doubt rhe figures are engraved or cut into the face 
of the rock, which has been chipped out to a depth 
of a quarter of an inch or more One of the most 
striking groups is about six feet long, and consists 


of a procession of men, birds, and beasts, a general 


movement to the right being shown The figures ay 
pear to be tied together in a continuous line, with 
smaller figure perhaps representing dogs, above and 


below, while a number of men are stationed on either 


side as if to keep the procession in order Doubtless 
the artist of long ago, who must have devoted months 
to his work sought to represent some event uf the 
highest importance to his tribe, perhaps a migration 
or a Victory overt ome other people 


The tllustrations a 


e from photographs by Mr. F. 
H. Chapin, of the Hartford Archwological Society 
a 
THE BEAN WEEVILS 
ny FRANK AARON 

rhere are few insects that when infesting materials 
useful to man cannot be easily detected at all times 
Only the wood borers, and certain weevils in grain, 
etc, are hidden during the larval stage, and the pea 
and bean weevils are particularly unobservable. The 
pea weevil attacks its chosen food only in the green, 
rarely, if ever, breeding in dried peas. The bean 
weevilr breed fcr generation after generation in dried 
beans, so riddling them in time that they become a 
mass of holes, perhaps, indeed, more holes than beans 
A recent and considerable infestation of dried beans 
may be detected by the somewhat dirty appearance, 
caused by the heetles and young larve cutting into the 
beans When attacking green beans, there is not, ex 
cept under almost microscopic examination, any evi 
dence of the work, There are only small cuts in the 
pod where the eggs are deposited and minute holes 
where the just- hatched larve# have bored through into 


the beans. So it often happens that the little weevils 


within are cooked or canned along with the beans and 
eaten all unsuspectedly. But need we really care, if 
such is the case? The little larva or pupa, full of 
nothing but bean food, is so much bean itself that it 
is certainly doubtful if the epicure could distinguish 
between a mess of bean weevil! larve and a meas of 
uninfested beans similarly cooked, 

The bean weevils, common and very destructive in 
the United States, are of two species, belonging to the 
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family Bruchidw. They are allied to the snout beetles, 
or true weevils, the Curculios. Bruchus quadrimacula- 
tus is reddish or mahogany brown with four large 
black spots'on the wing covers and other black mark- 
ings Bruchus obtectus, ealled also B. fabs, is slaty 
brown with somewhat obscure darker markings. The 
beetles of both species average about one-eighth of an 
inch in length. The habits of both are similar. The 
female cuts a slit in a green pod or dry bean and 
lays an egg therein, depositing many eggs thus in 
suitable places, but rarely more than one or two to 
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BRUCHUS OBTECTUS. 

1. Doreal View 2. Lateral View 
each seed. The larva hatches soon after, and at once 
bores its way into the bean, filling the hole behind it 
rather loosely with its cuttings Thence its tunnel 
grows larger and larger to accommodate its increasing 
bulk and appetite. When full grown, and the better 
to permit the subsequent beetle to force its way out, 
the larva bores to the inner surface of the thin skin 
of the bean, leaving that intact for the protection 
of its transformations. Then it changes into the pupa 
stage and later into the fully developed beetle, which 
on emerging cuts open the thin, semi-transparent skin 
at the end of the burrow and escapes, leaving the 


boring exposed Beans with holes are a sure indica 





THE WORK OF WEEVILS IN BEANS. 


tion of having been infested by this insect. Some- 
times in the very large varieties of beans several holes, 
the work of one generation, may be observed 

Little has been ascertained as to the means of check 
ing the ravages of this insect There is no sure way 
by which they can be prevented from attacking grow- 
ing beans Insecticides are here valueless. But when 
the insects are found in dry beans they can be killed 
and general infestation prevented by fumigation with 
carbon bisulphide in tight bins or barrels, or by sub 
jecting the beans to a dry heat of about 150 deg. F 
for several hours Infested beans cannot be success 


fully used for planting as they produce sickly plants, 





BRUCHUS QUADRIMACULATUS. 
1. Larva, 2. Beetle, Dorsal View. 8. Wing Cover. 


and when a general infestation has taken place the 
beans had better be burned or effectually destroyed, 
thus rendering subsequent crops less in danger of 
attack. 
—_—_—_ ++ e—_____— 
Opening of the Pan-American Exposition, 

The Pan-American Exposition opened quietly on 
May 1, without the usual ceremonies, which are re 
served for the formal dedication on May 20. In a 
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short time the Exposition will be entirely completed, 
and even at the present time the showing is an interest- 
ing one. In connection with the Exposition, we have 
opened a new office in Buffalo, Room 577, Ellicott 
Square Building, which is in charge of Mr. F. J. Wag- 
ner, our advertising representative for the Central 
States All manufacturers and advertisers are re- 
quested to call upon Mr. Wagner at some time during 
heir sojourn in Buffalo. 
—> + 0+ > —____—__ 
Our Special Pan-American Edition, 


There is no doubt that the Pan-American Exposition 
at Buffelo this summer will attract thousands of trav 
elers and buyers from Spanish-America and even from 
such distant lands as Japan, China and India 

Recognizing that these travelers could be benefited by 
a species of guide, which would give the various routes 
of travel to and from their homes and Buffalo, we have 
decided to issue a special number of our Export Edi 
tion in the early part of June, devoted to the interests 
of this Exposition along the lines already indicated. 

As soon as our intention became known, we found 
that such a special edition would be most acceptable 
throughout the countries reached by our Export Edi 
tion. So hearty have the responses been to our tenta 
tive efforts that we can confidently assure our adver 
tisers that the circulation of this special number will 
be at least double the present and already large circu 
lation of our Export Edition. We believe that adver 
ssue will bring most excellent results, 


tising in this 
inasmuch as each copy reaching the hands of influen 
tial importers and buyers abroad will be kept as a 
ready reference guide to the Buffalo Exposition, and 
will therefore become a directory of American manu 
facturers advertised in its columns 

Our advertising pages have already felt the effects 
of our first essays at securing advertising on the 
strength of this special edition, and we urge our 
patrons and intending advertisers to secure the space 
in this edition as soon as possible, as, owing to the 
large number of copies to be issued, as well as the 
large amount of advertising matter to be handled, we 
expect to be obliged to close our forms at an earlie 
date than usual For this one issue, we will allow 
advertisers to sign contracts for one insertion at spe 
cial rates, to be furnished on application, either from 
our agercies or directly from this office 

We hope that many manufacturers who do not make 
a practice of advertising in regular publications will 
make a tria! of one insertion in this special edition 
as we feel confident that the large circulation which 
will be given to their advertisement will be condu 
cive to their using the advertising columns of our 
publication regularly thereafter 

We should be pleased to enter into correspondence 
on this subject with all manufacturers interested, and 
ask their co-operation, with any suggestions which 
they may think advisable for such a special edition 

—>+- > 
The Current Supplement, 


Among the articles in the current SuprLemMenNtT, No 
1323, 


America’s Nestor of engineers, Charles H. Haswell 





which should be of interest are a biography of 


an article on the “Prospects of Automobiling by M 
C. Krarup, and an account of Suter’s airship, in which 
the inventor nearly lost his life. “A Petroleum Tur 
bine” is the title of an illustrated article which should 
be of no small value to those interested in the de 
velopment of the explosion-engine. In his description 
of the “Great Salt Lake Prof. Ralph 8S. Tarr tells 
much that is not generally known. Some curious ani 
mals provided with queer teeth are described by Mr 
R. Lydekker in an article on “Living Millstones 

Inspector Rice P. Steddom has much valuable informa 
tion to convey pertaining to the cattle of Porto Rico 
“Destructive Insects and Insects as Etiological Fac 
tors in Disease” is the title of a lecture delivered by 
Prof. Henry Skinner, M. D. Illustrations and an ac 
count of a process of long-distance radiography are 
also presented in the SuprLeMEN1 Prof. Charl r 
Holder tells, in an interesting way, something of the 
way in which Californians move large palms The 
usual consular notes, formulas, etc., will be found in 


their customary places 
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RECENTLY PATENTED INVENTIONS, 

















Bicycle Appliances, 
PEDAL Isaac A. Brappock, Haddonfield, 
N. J The pedal is a combined “rat-trap” 

















pedal and ordinary swinging pedal. The swing- 
ing member is to be used when the roadbed|N- Y. This improved sash-lock and window- 
is uneven. very muddy or obstructed by loose | fastener securely fastens the sashes together 
sand, and when the bicycle is running on an| When the window is either closed or open for 
upgrade rhe increased leverage afforded by | Ventilation and when the sashes are open to 
the swinging members of the pedals enables the | Prevent either being moved, 
rider to propel his machine easily. On a good COMPOSITION FOR REMOVING BOILER 
roadbed the rat-trap combination is used. SCALE BENJAMIN Peta Laredo, Texas. 
— The beiler-scale compound consists of an ex- 
Mechanical Devices. tract of the plant Larrea Mewicana, which ex 
COMBINED COTTON-PLANTER AND GUA. | '&¢t Is added to the water in the boiler. The 
NO-DISTRIBUTER.—SIMpon 8S. Cupp Kelton, | 2°!ution prepared and used as directed by the 
a 4 rhis combined cotton-planter and guano inventor Is sald to prevent reincrustation with 
distributer is a very simple and practical out any effect whatever on the metal of the 
seed-planter Although specially designed for | boiler 
planting cotton-seed the machine can also be FINGER-RING.—Joseru L. Herzog, Man 
used for other kinds of seed The fertiliger- | battan, New York city This finger-ring is 
distributer is completely under the control of constructed so that a stone or gem can be 
the operator, so that the guano can be con | securely or removably held in place The stone 
trolled and cut off at will is removed inwardly and the fastening or hold 
PROCESS OF SEPARATING GARLIC ing devices are invisible from the outside of 
FROM WHEAT Jacos K. Scherrer, North the ving, so that ip cutwars pt oan 
ampton, Pa When wheat is harvested, the ring does not differ from those of ordinary 
garlic growing among it is still green and | COBStteeton 
the seeds are pulpy and juicy toth garlic } MEANS FOR APPLYING SOLDER TO MBE 
and wheat are threshed together before the | TALLIC ARTICLES EmMiLe Besse and Lovis 
gariic seeds have become entirely dry The | LuBIN, Rue d’Angouléme 93, Paris, France 
garlic juice forms a glutinous glaze on the | The lid or bottom of a can previously suitably 
wheat and communicates a garlic odor to the | Shaped either with a groove around its periphery 
grain Moreover, many unbroken garlic seeds | or with a flange has a number of small holes 
of the same size and welght as the wheat | punched in its periphery, and upog its inner 
kernels are delivered to the miller. for the | face is laid a circular or oval ring of soldering 
reason that they cannot be removed by an | metal The ring of solder is preferably so 
air-blast rhe present inventions effects the | crushed or compressed as to form a groove 
complete removal of the garlic seeds, whereupon into which the edge of the body of the can 
the grain cuticle is removed. so that flour | fits so that a proper position is maintained 
obtained by grinding the wheat has no trace GAME-TABLE SyivestTer BB. ComsTrock, 
of garil« La Colorado, Mexico The table is provided 
MECHANICAL TOY Joun W. MAackrn and | with a pit or pits into which dice may be 
Juin Zweroartr, Chicago, Il The mechan- | passed while playing a game, so as to be la 
ical toy represents a monkey walking on the | plain view of the person acting as counter for 
top of a rolling ball When the ball rolls | the game The table has a rim to prevent the 
along the monkey appears to walk on top of the dice from rolling off, the rim being removable 
ball, especially a the several joints of his|to permit the cleaning and repairing of the 
body are loosely connected and hence are free | table 
to vibrate with the ball FOLDING -CATAFALQUE ApoLru M 
CLUTCH-PULLEY CHARLES Newsom, | Smirz, West Depere, Wis This collapsible 
Portland, Colo On the shaft a sleeve is | catafalque comprises two main parts or frames 
splined, loosely carrying the pulley Clutch | and a series of connecting frames which are | 
members a mounted on he sleeve at each | hinged to and adapted to fold into the spaces 
side of the pulley, one of the clutch members | in the main frames, so that the entire device 
having connection with 1¢ sleeve to be moved | can be readily stored away in a small space | 
therewith \ nnecting member works be-|) QUILTING-FRAME Sipney 8. Russent, | 
tween the other h members and the sleeve | p. ©, Box 193, Memphis, Tenn. The end frames 
ind cause both clutch mem- | of this quilting-frame can be folded into a com 
bers to engage the pu pact form and can be readily operated to 
secure and tighten the lining and cover of the | 
iil quilt 
Vehicles and Their Accessories, 
eal we . . HAIR-FASTENER.—Lorttige Bassertr, Cedar 
ri nse, MAMI tenes Se ee : Sem vitte, Cal. Zhe patent Guaertaee nc comp Pipa 
‘ can be attached to the hair when braided and 
ess carriage which belongs to that class in} ove not only to tle the hair tightly and pre 
which the motor is mounted on a fore-carriage. | vent its unbraiding, but also to carry a rib 
rhe novel features of the invention are &/ 14) or bow, so that the ribbon may be per 
pecan ip el gta Nee yg actin Cae manently attached to the clamp The neces 
. sity of frequently tying and untying the ribbon 
capable of swinging about vertical pivots, and ‘thas avelen 
motors mounted to swing with the wheels in 
their steering movement and having their drive- | CLASP.—CLara A Barrows, Bethel, Vt. 
shafts located centrally of the wheels | The clasp is designed to hold the ends of shoe 
. . |} strings, and is composed of a body portion 
COMPENSATING GEARING Josern F j 
provided with a yielding tongue, and a clamp 
Keamer and Joun H. BLum, Gunderson, Mont ing member hinged on the body portion and 
The compensating gear is particularly adapted | provided with a ylelding tongue coacting with 
for wheeled venicles, tht object being to permit the tongue of the body portion, and aiso hav 
the — of the two opposite traction wheels ing a finger designed to engage a part of the 
at different rates of peed while turning body to bold the clamping member in engaged 
corners On adjacent ends of two sections of a 
position 
a shaft ratchet-wheels are mounted \ sleeve 
surrounds these ends of the shaft sections, in PLATE FOR USE IN STEREOTYPING 
which sleeve the ratchet-wheels are arranged rrepertck A, Rine@uer, Manhattan, New York 
Double-arm pawls coact with the ratchet | city By means of this plate, half-tone line 
wheels, and are in turn acted upon by springs etched engravings or duplicate electrotype 
On the sleeve a driving-wheel is mounted | plates are securely held in position in the 
|} matrix while the metal for forming the stereo 
| type plate is poured into the mold rhe plates 
Rallway Contrivances, |}are secured in their proper position in the 
AUTOMATIC MAIL-BAG CATCHING AND | Stereotype plate to form integral parts thereof 
DELIVERING APPARATUS. CHartin BE SLIOW-CASE FRANK J. and Joun A, BANK 
Locks, 1,202, 12th Street, Louisville, Ky Mr.| Manhattan, New York city The construction 
Locke has invented a very simple and ingenious of the show-case is such that the side rails of 
apparatus which includes an automatic mail-| the door are concealed by the corner posts or 
bag catcher arranged on a postal-car and an- | Uprights of the body of the case, thus permit 
other catcher arranged and suspended outside | ting the glass in the door to extend to and 
of the rach The invention includes trust within the inner vertical edges of the corner 
worthy means for suspending and automatically | posts A maximum of display surface is ob 
releasing and catching malil-bags on cars and | tained 
at stations in general BOUTONNIERE,—THomas L. McCormack 
SPARK-ARRESTER.—Larkin L. Crump,| Danville, Ark. The invention is an artificial 
Westpoint, Miss Within a casing an inner | boutonni@re which has a device representing 
shell or drum is fitted, converging toward its | 4 bird movable in and out of the flower and 
upper end and having openings in its lower | Under the control of the person wearing the 
end Discharge-flues mmunicate with the | boutonniére 
lower end. Between the drum and casing are SHAFT AND JOURNAL THEREFOR 
guides, converging toward their respective out-| Frank M. Kennepy, Clarendon, Ark. Hereto 
let openings A steam-pipe within the drum, fore in mounting tubular shafting much diffi 
and casing is provided with steam-discharge | culty has been experienced in adjusting the 
openings A separating wheel is journaled upon | journals. To overcome this difficulty a conical 
the steam-pipe between the openings and above | journal and a body portion of a semi-circular 
the inner shell or drum. The wheel discharges | contour integral therewith have been devised 
the sparks or cinders outwardly so that they 
will be thrown out of the current of heat and | Hee 
will drop between the casing and the drum. | Desicns. 
rhe steam extinguishes the sparks RING CHARLES P. GoLosMITH, Manhattan 
New York city The leading features of the 
Miscellaneous Inventions. design are two opposing buffalo heads on the 
SNATCH-BLOCK.—Gustave Amunpson and | @PPer periphery of the ring 
Jesse FE. Keren Blue Canon, Wash This Nore. Comes of any of these patents will be 
Invention is an improvement in snatch-hooks | furnmshed by Munn & Co, tor ten cents each 
Which are made to open automatically by fas- | Please state the name of the patentee, title of 
tenling or forming on the rope which is used! the invention, and date of this paper, 
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with the block, an enlargement of some kind 
which, upon engagement with the block, will 
throw open the movable check and permit the 
rope to run off the block. 


SASH-LOCK. — Jonn H. Gracey, Westfield, 








| lewaski, 











Business and Personal Wants. 


READ THIS COLUMN CAREFULLY,.—You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send your name and address to the party desiring 
the information. In every case itis neces- 
sary to give the number of the inquiry. 


MUNN & CO, 








Marine lron Works. Chicago. Catalogue free. 


inquiry No. 551.-—For compound engines for 
launches Of about 5 and 10 by 6 or 6 and 12 by 10 mehes, 
“UU. 3." Metal Polish. Ind i 8 jes free. 





Iaguiry No. 552. 
, paper, 15 to 18 inches high and 16 to 18 inches 
bre . Tor keeping frost from tomato planta. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 


Jeeuiry No. 553.—For dynamos for a private 
plane. 


Yankee Notions, Waterbury Button Co., Waterb’y, Ct. 


Inquiry No, 554. 
tlooring. 


For plant protectors of water- 





For manufacturers of rubber 
Turbines.—James Leffel & Co. Springtield, Ohio, U.S.A. 
Inquiry Neo. 555.-—For parties in Canada to make 

a Loree- piece metal novelty. 


Ines & Special Machinery Amer. Hdw. Mfg. Co., 


Ottawa, Lil. 


Inquiry No. 556,—For mannfacturers 
brass tubing known as hollow wire. 


Sheet Metal Stamping: difficult forms a speciality. 
The Crosby Company, Buffalo, N. Y. 


Iequiry No, 557.-For manufacturers of 
engine castings, marine and stationary. 


of small 


model 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box Li, Montpelier, Vt. 


Inquiry No. 55s, 
brick 7zard apparatus, 


Yor manufacturers of steam 


Our number 4 Catalogue of Automobile’ parts, write us, 
Standard Welding Co., Cleveland Ubio. 


Inquiry No. 559.—For manufacturers of agate 
marbles, 
Rigs that Run, Hydrocarbon system. Write &t. 


Louis Motor Carriage Co., 8t. Louis, Mo. 
Inquiry No. 560.—For wholesale dealers in har- 


ness, 
SAW MILLS. 
logue B. 


Variable friction feed. Send for Cata- 
Geo. 8. Comstock, Mechanicsburg, Pa. 
Inquiry No. 561. 
FOR SALE.— Patented invention, 
19 Kagle Block, 2th Street, 

inquiry Ne. 562, Por the present address of the 
Aluminium Novelty Mfg. ¢ 

Foundry Machine, Pattern and Biacksmith shop for 
sale. Address M, Box 772 SCIENTIFIC AMERICAN. 


Inquiry Ne. 563. 
quantities, 


For manufacturers of novelties, 
“Nut Lock.” 8 
Pittsburg, Pa, 


, Kora 


For parties to make lamps in 
Ten days’ trial given on Daus’ Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover 8t., N. Y. city. 

Inquiry Ne. 564.—For manufacturers of apparatus 
for sleight of band tricks. 

Kester Hiectric Mf’g Cos, Self-fluxing soider saves 
labor, strong non-corrosive joints, without acid, Chic 
ago, il. 


Inquiry No. 565.—For 
stoves for use with crude oil, 


oil heating and cooking 


Designing and 
149 Varick, cor, 


Inventions developed and perfected. 
machine work. Garvin Machine Co., 
Spring Sts., N. ¥. 

Inquiry Ne. 566.-—or 4 inch seamless steel tub- 
ing, with bore of hole 4 and & inch 

For salo and introduction in Scandinavia, of Ameri- 
can goods, any and all. Apply to O. P. Jespersen and 
Sonner, Copenhagen, Denmark. 

Inquiry No, 5697.—For Ferris or pleasure wheels 
about 40 or 50 feet for fair grounds or street fair use, 

FOR SALE cheap, in perfect condition, SCIENTIFIC 
AMERICAN and SUPPLEMENT, 1804 to 1000 inclusive. 
J. Elliott Shaw, 682 Arch Street, Philadelphia. 

Inquiry No, 568.-—For parties*to wake a barrel 


i 
similar to a common sugar barrel, made of clear base 
wood without knots, and to be grooved like washtubs, 






I'he celebrated * Hornsty-Akroyd” Patent Safety Oil 
fHngine is built by the De La Vergne Refrigerating Ma 
chine Company. Foot of Kast 8th Street, New York. 

Inquiry No. 569.—For manufacturers of round 
wooden boxes With screw tops for mailing purposes, 

The best book for electricians and beginners in élec- 
iricity is“ Experimental Science,” by Geo, M, Hopkins. 
By mail, %. Munn & Co., publishers. #1 Broadway, N.Y. 

Inquiry Ne, 570,—Yor manufacturers of spooling 
fishing reels, also parties who make spiral gear to fish- 
ing reel ’ 

Sheet Metal Novelties, Articles and Stampings of all 
Tools and dies manufactured on contract. Ad- 
Cor, 7th & Hudson Sts., 


sizes 
dress Standard Stamping Co, 
Buffalo, N. ¥. U. 8. A. 
Inquiry No, 571. 
plints for hospital work, 


Wen 
Opelousas 


For manufacturers of X-ray 


Landry Ol) and Mineral Co 


proposals until May @ for 


DRILLERS.—St 
will 
drilling off well, Bond 
served, St. Landry Oi) and Mineral Co 

Inquiry Ne. 572.-—For 


mastic mixer 


La., receive 


required and usual rights re 


manutacturers of asphalt 

Government Relics—auns, swords, revolvers, saddles, 
cannons, etc, from Goverment Auction are now being 
sold at ridiculously low prices. Send for tilustrated lists. 


Francis Bannerman, 574 Broadway, N. Y. 


Inquiry No. 4573.—For manufacturers of sand 
driers 
WANTED An experienced specification writer and 


patent expert having a thorough knowledge of the 
patent practice and preferably one competent to handle 
Munn & Co,, Solicitors, Office of 


AMERICAN, 361 Broadway, New York 


electricai 
SCIENTIFIC 


Inquiry No, 574.-—-For a second-hand 
water motor or gas engine. 


CASES 
one horse 


t?” Send for new and compiete catalogue of Scientific 
and other Books for sale by Mena & Co., 1 Broadway, 
New York. Free on application. 

Inquiry No. 575.-—or a  anufacturer of metal 
novelties to make a small mechanical typewriter eraser 

1utomatic) 


Inquiry No. 576. 
matic fire aprinklers, 

Inquiry No. 577.—For manufactorers of machin 
ery for making wood screws. 


Inquiry Ne. 57%, 
for burning oi), 


For manufacturers of auto 





For manufacturers of furnaces 


Inquiry Ne, 57 Yor manufacturers of glass 


9. 
* stars” for holding photographs, 


match sales 


+ 
swing an 
lathe, but aiso do screw cutting. 


eunanies No. 582.—Yor manufacturers cf steam 
ys. 


4 
ioe p ~~ 1 about 


! 
€ Kicchen | lee M 


- Epaatry wide by three thirty-seconds inel t 


circles such a 


1 
and boat spike machines. 


Inau 
dry and toilet soaps, 


nd 


4 
threading machines. 


either new or second-hand ; 














No, 5®0.—for manufacturers of pocket 
with a hinge on the side and shut at the 


No. 581.—For a lathe having a ¢ineh 
12 inches between centers being a foot power 


waht 


Inquiry Ne. 583.—For manufacturers of electro 


prsecne-eg inetrumenta, 


.~For manufacturers of a small 
tons capacity. 


No, 585.—For the manufacturer of the 
Machine,’ 


Inquiry No. 
neouiry 


nauiry Ne. 586.—Ffor manufacturers of alumi- 


nium numbers and letters, 


nquiry Ne. 587.—For manufacturers of water 


1 
motors for pumping pipe organa, 


Inquiry Ne, 5S8S8,-— Por sod cutters, 
No. 589.-—For special ties, 1 





nobes long 
hick. 


Fer a water still, Miter, fountain 


mqui va . £90. 
x nvalid’s ¢ Shair, watch, artificial diamonds, ete., for 
the mail order business. 


nauiry No, 591.—Fora friction electric mac nine, 


In 
such as the Holts, Vous or Wimehurst, for experimenta 
purposes, 


For a manufacturer or dealer in 


luquiry No. 502 


equare gilt wire such as is used in making letters and 
pina. 


Inquiry No. 503.—For manufacturers of tools for 


repairing planos, barmoniums and otber musical tiatru- 
mente. 


Inquiry No. 594,—For machinery for making cloth 
are used in making cheese. 


595.—For the manufacturer of a re- 





Inquiry No. 


ceiving box for sptoe and sugar grinding mill. 


nauiry No. 5696.—For manufacturers of ratiroad 


nquiry No. 597.—For manufacturers of chains 


for he transfer of power similar to a bieyele chain with 
a sprocket. 


Tuquiry No. 5098.—For smal! dynamos for 10 or 2 


light 


Inquiry No. 599.—Vor the present address of the 


Linney Air Churn Co, 


iry No. 600. ~- For wholesale dealers tn laun- 


uiry Ne, GO1,-PFor the prong address of the 
ry “The Vankee Clea 


y No. 602.-—For a gasoline burner with a 


a. y atr 7 inches in diameter. 


Inquiry So, 603,.—For manufacturers of cotton. 


Inquiry No. 604,—For manafacturers of an appar- 


atus for feeding crude petroieum into furnaces, 


tnquiry Seo. 605.—For menufactuvers of the 


* straight-way " generator for party line telephones. 
quiry No, 606, 


For waste paper receptacies, 


In 
flatted at the side so as to take up less space against 
the wall. 


Inquiry No, 607.—For dealers in racks « 
in New England peaterea’ 


Yor information as to the 


feoniry No. 60S. 
and the “ Paris Glove Fitting 


* French Tailor System " 
Machine.” 


mqe uiry No. 609.-—For a spring motor machine 
wa can be operated by one man. 


ugatry No. 610, 
wot with locks, 


Inquiry No. 611.- 


For manufacturers of wooden 


For manufacturers of perman- 


ent magnets, 


Inquiry No. 61°2,.—For manufacturers of machinery 


to make portrait frames. 


uiry No. For parties to make hoisting 


In 613. 
matinee and clamsbell buckets. 

Inquiry Ne, 614,-—For an engine with a capacity 
for runing mallice machine of about 5 tons daily, 
also wito sufficient power to run a small laundry (wash- 
ive machine). 

Iuauiry No. 615,— 
dry complete. 


Inquiry No. 616.—For complete 
making iat 0, of “about 5 tons daily capac 





For machinery for smal! laun- 


for 





machines 
ity 





Hie Duets 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto, This ta for 
our information and not for publication, 

References to former articles or answers should give 
date of paper and page or numl®r of question, 

Inquiries not answered (n reasonable time should be 






repeated; corresponmients will bear In mind that 
some anawers require not a little research, and, 
though we endeavor to reply to all either by 


letter or/in this department, each must take 
his turn f 

Buyers wishing to purchase any article not adver- 
tieed In our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
Without remuneration 

Scientific American Supplements referred to may be 
had at the office, Price 10 cents each 

Books referred to promptly supplied on 
price 

Minerals sent 
marked or 





recelpt of 


for examination should be distinetly 
la be lee 


(8182) J. J. R. asks: 1. About what is 
the proper amperage and voltage of an open 
arc’ A. The open are has a drop of about 45 
volts in it Such a lamp, if rated at 2,000 
candies, has 10 amperes flowing through It 
2. How many candle power per watt, and how 
is it rated? A. A 2,000-candle lamp is one 
which consumes 450 watts as defined by the 
| National Electric Light Assoclation. This 


gives a little over 4 candles per watt. 3&8. At 
what ratio with each other should the two car 
|} bons be consumed (direct-current arc) ’ A 


The positive carbon wastes about twice as fast 


as the negative 4. Could you recommend a 
good treatise devoted entirely to the are light 
and the different systems; also issves of the 


Crocker’s “Miectric 
Generating Plant,” 
This will 
1047 to 
contain 


AMERICAN? A 
Vol. I.; “The 
Voi. Il. Is soon to be out. 
be a work SUPPLEMENTS 
1052, six numbers, at cents each, 
a series of articles on the are lamp. We alse 
recommend Scurriements 604, 605, and 606 
5. Could 1 double the power of the motor de 
scribed in jecember lasue by maklag the teld 
and armature ring twice as wide and not 
change the number of turns or number of wire 
A. You may do so. 6. If 1 Increase the num 


SCIENTIFIC 
Lighting,” 
price $3 

standard 
ten 











a 


ene b a 


— 


Lae 


——— 


ey phe ere 


Rewer? 


pc ns ace 





her of i nh an armature and not change 
the other dit ' in it necessary to have 
an neven ‘ \ The number of colla 
may hd t i About what is the 
Ta f ee m A. A current from one 
in ‘ he motor This has a 
preasut 5. In charging a storage 
battery having mn positive and negative plates 
red lead, is it nece iry to reverse the charging 
current at ach harge for the first few 
charges to form the plates A. The charg 
ing rent is reversed to and fro until the 
pla s formed 
(8183) W.J. L. asks: Will you please 
inform me of a simple motor that will have 
power to run a ba arriage, to have the com- 








mutator bars on the axle, that the speed can 
be in 1 decreased, simple as a fan, 
hat wi th small space as possible, and 
if bra will a is well as copper for the com- 
mutator, and if a yrage battery will be better 
than any ot! is to the expense, strength and 
welght ‘ There | no motor whose arma 
ture rotates as wwiy as the wheels of a baby 
at ime » if " mture of any existing 
m ' ' ! the axle of a baby 
urria t ‘ d need a trolley car to 
bi ith h harge You 
wi have >a I ' pecia motor for the 
service Itrase Ww not anewer as well as 
pper for commutator bars, since it Is not as 
tough as coppe You would almost of neces 
sity use a rage battery t run the motor, 
since no prima battery will least as long and 
give #o tittle trouble in maintaining It. 
NEW BOOKS, ETC. 
Tue Corren HAaNpnooK By Horace J 
Stevens Author's edition. Hough 


ton, Mich 1900. 8vo, paper. Pp. 
328 
his tittle volume is intended for a work of 
reference on the mines of the lake copper dis- 
rict of Michigan, whose annual profits; when 
active, are greater than those of ny other 
mining district In the world with the single 
exception of the Witwatersrand in South 
Africa In thie region are situated the famous 
Calumet and Hecla mines, together with many 
others of interes Full particulars and data 
regarding all these mines will be found in this 
volume, as well as geological and miscellaneous 


notes on the subje 

Nor 
114 Pp.| 

P. 5S. King | 


Hign-Sreep Stream Enoines. By W. 
ris and Ben. H. Morgan 
115 illustrations London: 





& son 
Chis little volume forms a practical band- | 
book of modern eau igine practice rhirty 
five modern high-speed engines of English and 
American make are illustrated and described, | 
and tests are ineerted wherever accurate ones | 
were obtalnable rhes lescriptions are pre 
faced by a helpf hapter on the development 
and operation of this tyr of engine; and the 
book concludes with a description of the De 


Laval and Parsons steam turbines 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


APRIL 30, 
CH BEARING 


1901, 


AND BA THAT DATE, 


[Mee note at end of list about coplesof these patents. | 











Abrading or poli#hing whine, GC. & Yar 

nell 72, 
Acid tt ake, men f supplying carboll 

. Voll 72,008 
Addvertiann i shut Hl, Klete 

welt OTN,272 
Al ' ' “” pte f slulng 

liquid \ Hat ‘ ToT 
Aluminium plates facture f all 

oomted, I Ma O74, 120 
Aluminium, purttlcat wou om OT 
Apparel! pad, lL. Bonet a7Ta ei 
Automatte gat i M tine PrP ala 
Automobile, WF. Jack t | 
Automotile geartng ' J talll O78, 226 | 
Auh J. Met auley e7aone 
‘ale for ratly ure, ote 4. CO. Manwaey 072,040 
Axle lubricator ar, Th, Gallage O74, 1e8 
Hack pedaling bivke, W. U. Schaef 7a, 042 
lag holder, f LHuamor OTauy 
Taking powder, A. J. I. KReohe O74, 007 
Hale tle, M. LL. Cronenberger O72, 077 
Harrel chosure vw iah 7s, oo 
Harvel relies, A. OR aT080 
Tiath teow | t 
Hatter miner ii, Coombe a7, 108 
Haltery iL tame Hyaneon & nu rem 
Thattery elreutia, te ter re@ulating ayetem 

for atorane ‘ Thatta edt a7 yaa 
Hearing, coller, J. A, Porkine OTA, veo 
Dearing, step, BF. Balgooomle arate 
Tearing. thruet, 4. Holt anaes 
Tedieluthes faatener, UG. A, Allen TE, Sal 
Heal coweh, O). | Veeder ll O7Taaia 
Ted, tavalid or aurateal, A. Lara O78, a6 


lied apring, adjustable, J. T. Tueklebury “Te Oe 


Thott ve hh. ¢ Mimith oTaite 
Hiewole seat attachment, FF. 8. Huber OTA, 20T 
Hlian’d eve ehathker, automatic, J, B. Stone 


me 
mth 
ago 
072,088 
a7a,tot 


OTA,018 
OTA, ANT 


mah 
vier, Brieseon & Anderaon 
inder, loawe aheet, 7. W. leving 
iit attachment, UP. Riley 
Holler front, J. Vanes 
Hoving, coamlag and threading machine, L. 
bb. Castle 4 
Hottie, nen-refillable, 7. B. Donowan 
Hottic stopper, Th. 8, Brewington 
Hottling apparatus, liquid, C. B. Van torn 
fox shooks, machine for making, W. Dupre. 
lirake, F Tingemann 
Prick apd atructure bullt ap 
J. D. MoGtillyeuddy 
Hietek track, BB. Bew htel 





therefrom, 











Trash, F. OG. Parnham +. GTA110 
Hrveh head, Herrman . 672,002 | 
Bucket elevet c y. lw val O74, 920 
Bullktings, metal clip for steal framework, 

u SOPURERE on cccoceerecetbonesseene OTA ida 
Rutial casket, J. De Sy peter 4 3, 


Button piercing machine, automatic, G. 
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A GOOD 





CIGAR 


(BUENO SIZE) 


PHYUNSWICK 


Bossy 


AT ANY 
“THE 3 GREAT B's.” 


Prunita ; 


TRADE 





Ee 
CHICAGO, 1893. 


MM 


(BONITO SIZE) 


BES? 
5c. 
CigAR® 


(BARATO SIZE) 


GINEs> 
10c. 
Somest\? 


TRADE 


TRADE 


Guaranteed to give the consumer the most 
value for his money obtainable in Cigars. 








pxeadeedvaacdene sstesegesecenes GTROTT 
Buttonhole outtur or abears, M. B. Burner .. 673,048 





prunita 


BUENO SIZE 


All Havana, Strictly 
Spanish Hand-Made. 


$10.00 for 100. 


Box of 12 for 


Brunswick 


(BONITO Size) 


Sumatra and Havana. 
The Highest Grade of 
Domestic Cigars. 


$7.50 for 100. 


$1.50 12 for $1.00. 








Rossy 


(BaRaTo size) 


A SELECT 
NICKEL CIGAR. 


$4.50 for 100, 
25 for $1.25. 





Send Your Money by Registered Mail. 


We will not tire you with the usual Parrot chatter that goes with most other 


brands of Cigars re 
and clubs in the 


stands, hotels 


garding their worth; our 


United States TEST 


goods are on sale at all the leading 
THEM! 


We are responsible for their quality and we must bear the severest criticism of 


the Great Americ 


Hrunita 


(@ueno size) 


Hrunswick 


(BoniTo site) 


being first in Purity, 


an Consumer ; 


High Grade “* Vuelta ’’ All Havana. 


on his judgment rests the future of our brands. 


Strictly Spanish Hand Made. 











Long practice and constant eae pe have enabled us to} 


place this brand before the public, 


1 perfect product. 


High | 


grade Vuelta Havana, grown on the most favored tracts of the | 


renowned VUELTA ABAJO DISTRIC sa 


is used, thus impart 


ing that exquisite flavor peculiar to this tobacco. 


The ‘‘BRUNSWICK BRAND ” of Cigars is the most | 


world 


Exhibitions have 


rior in make and quality of tobacco 
awarded it Diplomas and Medals for 
Flavor and Pertection of Manufacture. 


extensively used and widely known Brand of Cigars in the 
Wherever tested it has been pronounced the supe 


Two International 


It is sold in 


the leading Cities of the U. 8S. and largely exported to Foreign Countries, 


Could we offer you greater testimonials to express its worth? 


Bossy 


(BARATO Size) 


Smokers take 


The BOSSY CIGAR is first 
five-cent Cigars on the American 
It is manufactured with the care of a 


grade cigar and has the easy, 


quality so rarely found in a five-cent cigar 
to change 


to the and refuse 


Bossy 


among the 
market 
high 


even burning 


TEST IT! 





Dealers who want to meet the expectations of their 


customers should sell the Bossy 


Look for the star on every cigar, 


Each Brand is made in a separate factory, thus avoiding any 


CONSUMERS 


forward 


| regular dealer if you will kindly 
Our Cigars are on sale in the principal cities of the 


you goods to 


not within immediat 
world \ 
wend us his name 


if you are 
my part of the 
and 


reach of our Cigars, we 

will enck 

acldre 
S. and foreign countries 


1 possible mistake in putting together the various tobaccos. 


will 


ivor to supply your 


We are seeking wholesale distributors in districts which are not reached by | 
our representatives and invite correspondence 


Special Terms on Quantities Furnished on Application. 


A, Montaiiez Company. 


All Havana Cigars Exclusively. 
BRUNITA PACTORY, 


149 Duane St., 


N, 
TELEPHONE: 2530 Franklin. 


Cor. West Broadway, 
Y. City. 


Jacob Stahl, 


BRUNSWICK FACTORY: 
BOSSY FACTORY: Stahl City, N. Y. 


Jr., & Co. 


N. ¥. City. 


Address all Correspondence to 
168th St, and Third Ave., N, Y, City. 
TELEPHONE: 87 Melrose. 


CABLE ADDRESS: * Success’’ Western Union Code. 





‘aleulator, G. Roegner 





















ar mover, P. Rolsum 
ar unloading apparatus, W. O. Dequede .. 
romechanical emergency brake 





‘ 
Calendar, 8. 8. Leach PTUTTLITI LL et 
Camera, panoramic, D, H, Houston ........ 
Car brake beam, J. Timmea ...... eees 
Car brake, momentum, T. B. MeCollum .... 
Car brake aystem, railway, G. 8. Barker .. 
Car coupling, C. B. Tench ......06e00. 

Car door appliance, express, F. L. 

Car, dump, Willlamaon & Pries .......++.+ 
Car fender, 8. H. Bvans 

| 

‘ 

| 


ara, elec 








tram, B. von Planta ....... 
Carbonator, C. B. Ven Horn 
Carbureter, J. Henderson ...... 
Carbureter, A. H. Hopking ........+.:. ° 
Card sbuffling device, playing, B. OF. 

lows ‘ ee eesecesecoseseeceesce 
Carpet fabric, ingrain, T. F A. Naylor .. 
Carriage and go-cart, convertible _ baby, 

Hi. Schlueter ....ccccccsccccescccccveces 
















Carrier, See Overhead carrier 
Cartridge pouch, A. P. J. P. Jacobs 
Case or cabinet for holding newspapers, 
magazines, etc., W. B. Holtzclaw . OT 
Castrating tool, G. W. Wootan ....... 
Ceilings, floors, ete., of tron and cone re te, 
construction of, G. A. Wayas ......... 
Cellulese, producing cupro-ammoniacal solu- 
Geen GE, Be. BGIORD caccocccecsoecece 672,046 
Chambers, water closets, etc., cover for, 
W. ©. Miles : oeetecercenesesoeee 672,912 
Cheese maker's milk proving Syeereren 
Y. Sette ° 
Clear bunch machine, “Hi Jerstram ° ees 
Cigar wrapper cutting machine, W. 8S 
Gleim eee 
Cithern, keyed, J. Parduba 


Henderson 
pendulum, F 


a 
- 


electri & O. A. Haent 


bias cutting, device for 
Conzett 


prop, W. W. 


marking, 





Adams 


Clothes line Bouldry es 

Clutch, O. J. Brackney . ees 

Coal drill, M. Hardscog senes 

Coffee, ete., apparatus for ‘seasoning, T. R 
Timby ° . 

Coin holding card, J. N. Spies 

Coin wrapper, W. J. Youmans . 

Collar, horse, A. G. Couch ....... 

Comb heater, R. G. Ferguson ... 

Combination lock, 8. Merritt eees 

Continuous burning kiln for bric ks, ete., A 





Ce D. Aramburu 

er Stevens & Ware 

Coupling device, W. D. Sargent ee 

Cover, cooking utensil, J. Talladay 

Cover, kettle, H. Rosenthal eseeres 

Cranes, automatic reverse cut-out for elec- 
tric traveling and hoisting, Cole & 


Swartz 


‘ one es 4 
Crate for bottled liquids, ete., shipping, 
White & Youngblood . eee € 
Cream separates, C. 8. Fowler . . . 
Crucibles, combined shield, shake r “and con 
veyer for, W. S. Mather .... oe . 
rossing signal, double relay, B. N ’ Parrish 


ultivator share or shovel, ‘ G 
urtain shade raiser, 8. G 
utting machine 

‘ycle, motor, E 
Dental plugger, H 
Dentures, 


Perry 
Haverstick 
Rdson & Clough 

N. Dickerson 

Shoemaker cess 
support for artificial, V. W. Gil 


eer 
Desk, hotel registe . Ph Be ccanee 
Desk, school, J. i Casebolt euace 
Display forms, hood or protector for, R. A 
Day 


Display jar, J. T ek 

Drawing board, R. Engelmann 

Drip pan, O. M. Campbell...... 

Dye and making same, disazo, F 

Edge trimming machines, rotary 
I 


Williams 


Herwig 
cutter for. 
8S. N. Corth . 





Edging machine, B, G, Luther ...........5 
Ege case and tray, combined, - A. Sheldon 
Electric cireuit controller, H. W. Leonard 
Eleetric elevator, N. O Tae ah a 
Electric o Merrick & Forrer 
Blectric motor mtrol, I Garrett 
Electric motor controller, E. W. Stull 
Electric motor regulation and control, J. 
Burke ° ° 
Electric signal, Buck & Love. 
Electrical connector, H. E. Norr 
Electrical distribution, J. L. We aabiides 
Electrical machinery, regulation of dynamo, 
Ss. S. Wheeler . a02 -- 673,345 
Electrolytic current rectifier and condenser, 
©, Pollak ; ee 672,913 


Elevator hatch covers, 


automatic dey ice for 
operating, H. B ence 


Murdock .. 
Nistle 








Elevator machinery, G. W 
Elevator safety gate, C. F. Kurta ......... 673,005 
Engine, A. B Floyd ecccccccece Geaekae 
Engine bearing, J. W alrath PUTT TITTiTTT 673,308 
Engines, cooling means for gas, J. W. Ray- 

MOORE cc ccccccccsccccececeececesceeseee 673,029 


Engines, igniting and regulating combustion 
for internal combustion, R, Die 
Kngines, means for regulating size of com 
pression chambers of gas, C, Hautier 673,250 
Engines, vaporiaing device for explosive, H 
G. Tassell eceececere 
Invelop, &. Rosenberg ee 
nvelop- making machine, J, A. Sherman 
blackboard, D, Greenwood 
xeavator plow, B, BR, Snider 
ixplosion engine and apring 
bined, H, C. Osborn 
ixplosive, &. D. Smolianinoff 
Ixploaive, accelerating, P. Du Hult 
lxplosives, manufacturing, ui. W 
salt mixture for, J. V 


673,160 





f 
1 
Kraaser 
| 
1 motor, 


Wiley 


x ploml ven Skoglund 





| 
1 
' 
t 
Kyeglaes mounting, W. G, Beek 
| Hyelet, knob, J, F. Powell raen 

Eyelet setting tool, W. B. Bennett O72, 884 
Fabri Nee Woven fabric 
Fan or pump entrifugal, & CC, Davidaon OTN, 244 
Fan, portable ye oat & Wright a74,100 
Food apparatus for ateam bollers, automatic 

water, O, J, Coughlin O75,118 
Fenee brace and wire tightener, W A 

Willis O70, LAS 
Fenee post joint, metailic, Swank & Dwig 

gine OTA,ONT 
Fenee, wire, J, W. Hammett ‘ coccee OT23,200 
Fertilivers, making, KR. K Giffen: esege O74, 107 
File for interest computera, ©, LL, Del 

bridge eeeee OTA, 200 
Mile, letter, I \. bilmande . OTA, 246 
hire eseape hh. hh lrigee . 72, Os 
Mire eseape, Steinfeld & Meyer a7 
Vive extinguisher, T. 1 Tlanedly 7A Qe 
Fire howe support ! Prentior a7Toel 
Vieh dressing machine MS. tinleh 7a Von 
Wlash tight A. Kh. Weleh OTA, tN 
Mineh Haeht apparatus, Tf, TW Shaefer OTe 
Vlas breaking machine, De Courey & Craw 

ford a7iie 
Minid meter attachment, W. PD. Pitnt OTe 
Fiuid pressure brake, J. BO Donnell OTA 176 
Folding box, I A. Behmidt “Tao 
Foot bath, B. A, Stevens OTN wat 
Fruit gatherer, W A. Trimble ane 
Fruit pleker, Tl, FP. Ruggles . O74, 220 
Fruit sorting machine, B. N. Maull : OTN, UT 
Furnace, FP. L. MeGahan . . 70,008 
Game apparatus, W. J. Burtia O7T2.000 
Game board, HM, Conner GTQ, 
Game, parlor, C, 8 Mil 670,080 
Garment, bifureated, FF. W. Weaton a7TA040 
Garment atretcher, A. L. Collinge Th, 107 
Garment supporter, J. Jorgenson OTH ,028 





(aa, wg for extracting tar from coal, 
r Mayer 

incandescent, C, W. Taylor 

QGae cut off, automatic, H,. Shoemaker 

Gas engine, G, A. Bronder eee 

Gaa generator, Laraway & Houser ....... 

Gas bolder, F. J. Mayer 

Gaslight apparatua, Incandescent, 
Foaver +* 

Gate, Bee Autompatle 


Gaa burner, 





" Burrows 


gate, » metal gate. 





Gate, Maxwell & Granger 
Gate, O. K, Cleaveland 
Gearing, L. Apaeenen siteesenncces 


Gin saw side-filer and gager, T. H. Nance.. 
(Continued on pags Say 
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Worker's 


Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 
A—Wood. working Mac hinery, 
B-Lathes, etc 


SENECA PALLS MPG. CO. 
695 Water St., Seneca Falls, N.Y, 


ROTARY PUMPS AND ENGINES 
rheir Originand Development.—An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines, & illustrations, Contained in 
SUPPLEMENTS 1108, 1810, LTt1. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 


« SEBASTIAN LATHE ( NUINNAT! 0 


NGINEAF MA OTST s) 
LA THES POT TOOLS ano SUPPLIES, 





and Turret Lathes, Plan- 
Foot and Power : a, Shane ra, and Drill Brosses. 
SHEPARD L AN THE } W. 2d St., Cincinnati, 


Walworth’s 
Solid 
Die Plate Standard 


Gt” Price List on application to 
WALWORTH ManuracTurine Co., 
126 To 136 FEDERAL STREET, BOSTON, MASS. 
BARNES’ 


NEW FRICTION DISK DRILL | 


FOR LIGHT WORK. 
Has These Great Advantages: 















The speed can be anged from 0 to 1600 without 
stopping or shifting ts, Power apphed can be graduated 
to drive, with " afet ¢ smallest or largest drills 
within its range a w orf nomy in time and great | 
saving in drill breakag iw Send tor catalogue | 





w. F. & J*O. BARNES 
1999 Ruby Street, - . Roc kford, Ii. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Bditors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for ec. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
“ rice. Sample card, by mall, free. Man- 

actured by Consolidated Safety 
Pin Ce., Box 21, Bloomfield, N. J. 


FOR LIGHT AND MEDIUM WORK 


this new l4 inch 


«_B. F. BARNES 


Upright Drill is several laps ahead of any 
other drill on the track. It will drill from 
1 16 of an inch up to & of an inch and isa 
strong, well built, durable tool. 
It doesn’t cost a whole lot either. De- 
tails are yours for the asking. | 
B. F. BARNES COMPANY, Rockford, til. 
THE « QUEEN’? DRAWING PENS. | 


= SCIENTIFICALLY SHARPENED. | 











All Queen Pens are sharpened by experts who have | 
hs ad many years’ experience in making and sharpening 
Drawing Pens, Only the finest English Steel is used in 
the Queen Pens, and they are hand-made and carefully 
tempered by our improved process. QUEEN & CO., | 
Inc., Mathematical, Engineering and Scientific Instru 
iaent Makers, 1016 Chestnut St., Philadelphia, 


THE RIVETT SLOTTER om. 

as an attach- ment to our &inch Precision 
Lathe is exceedingly useful in 
cases where itis necessary to puta 
key-seat in as small a hole as 
a cutter may be made to stand 
gs the work rom 4) seconds to 
2 minutes suffices to put a key- 
seat ina hole 4 in, diameter 
and \4 In. long—it depends on | 
the metal. This is acknowl. | 
edged to be a most valuable tool, indis- 
pensable in all up-to-date shops throughout the country. 


FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 
HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur's Use.--The utilization of 110 voit 

lectric ctreuita for amall furnace work, By N. Monroe 
Hopkins This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur 
hace can be made by any amateur who ta versed in the 
use of tools, This article ia contained in SCLENTIFICK 
AMERICAN SUPPLEMENT, No, TIS, Price WO) cents 
For sale by MUNN & Co,“ Broadway, New York City 
or by any bookseller or newadealer 














Dr. Deimel’s 


Linen-Mesh Underwear 


absorbs the perspiration quickly 
and carries it off instantly, It 
keeps the wearer dry and re 
mains dry itself. It is always of 
refreshing comfort to the skin, 
even during sultry days of sum 
mer, when other garments are 
especially irritating 





All genuine Dr 
Deimet Under gar 
mente hear this | 
rrade-mark, If you 
cannot obtain them, 


write to ua 


Booklet and samples 
of the oloth free. 


The Deimel Linen-Mesh System Co, 


491 Broadway, New Vork. 


SAN FRANCISCO, CAL,, rrr Me mtgomery St. 
WASHINGTON, 72 Fifteenth at, w 
MONTREAL, CAN,, 2202 St. Catherine St, 
LONDON, BK. C., 1012 Bread St. 








| Hinge, lock, D. W 


| Kinetoseope, A. B. Smith 


| Locomotive boiler, H. Thuile 


Me tal gate, A. F. Bataille 


Scientific American, 


Glass articles, apparatus for conveying, F. 
Kh. Harrington 
Cilass beveling machine, C. Hi. Smith 





Glass polishing machine, plate, W w 

Glasaware, _—~ & for making hollow, a,c ae AN AUTOMOBII E ’ W t 
aiov. a H. Burnham ; he ’ + Ora tor WITH PARTS 
Govessing Sore, explosive engine, A 673,188 r ur SEVEN FA 
Governor, engine, A, 8. F. Robinson ....... 672,016 RUT i t 





Governor for marine engines, wave, W. 
M. Borresen . 

Grain drill, C. H. Mason... seevene 

Graphophone, phonograph or talking ma 
chine, W. T. Geltz . eecsees . 672,979 





. 673,018 
. OT3,.278 





purposes, BEB. P. L. Hardy 
Grinding machine, Bruce & Dippo 
Grinding machine, Roby & Bruce . oeae 
Grinding or polishing wheels, guard or hood 
for determining, 8. W. Parr..... 
Hair retaining comb, C. Tissier ...... 
Hams, implement for washing out internal 
bruises in, W. H. Huntington ... t 
Harvester binders, binding mechanism ‘and 
shocking attachment for, J. Calder .... 
Hat fastener, J. B. Hallett eesens 
Hawking machine, W. Turner ° occves 
Heat controlled actuating device, C h. 
Shaw 
Heating capacity of es oe apparatus 
for determining 8. W € 
Hides or skins, treatment of, » eS & Clegg 
Hinge, double-acting spring, Stump &«& 


Gravitation or gigantie wheel for recreation i | THE AUTOMOBILE & ( 
pakewas che + ce ei. a 






Hoisting apparatus, emany der ecceses 

Hoisting bucket, T Pra TTT 

Horseshoe nail clenching ya ‘Dickson & 
Bower . . ee eocces C 

Hot water heater, F. P. Hinds 

Ice box, B. A. Stevens .......+. ose 

Ing apparatus for wenpecd bottom cast, 











A. J. Lustig coscecece 
Inhaler, W. B. Hidden ccesesocesceses 
Insect batiler, J. Me Higott TREeTeTeLery T 
Insect trap, C. H. Blanahard.......... aes 
Intermittent thermotic motor, A ‘& A. iske. 
Invalid’s walking chair, J. D. Tyler ....... € 
Jar, 8. J. Dunkley ......... 


Jewelry box, 8. Mato 








Knitting machine, BE. Rutledge 
Knitting machine, G. Bichenlaub 


san 
Lace fastener, shoe, H, H. Northrop . 








Ladder, extension step, C. Kloepfer ........ 
Ladder, step, J. J Fi inate BORA: 70 Lytle Breet, 
Ladder, trussed, R. B. Sigafoos ........+6. 
Lamp attaching or sea device, elec- 
tric, D. H. Arthur ecescosecccess 


Lamp chimney packing case, EB Bb Weston. 
Lamp, electric are, 8. H Anderson S0eebes 
Lamp, flash light, 2 it IE, n cntcckien tit 
Lamp, flash light, H. B. Shaeffer .. 

Lamp for vehicles, acetylene, R. Turr 
Lamp glowers, anchor for electric, M. W 
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AUTOMOBILE PARTS 





ALL FOR AUTOMOBILE 








Gan and "Gasoline d di. 





State 
size and amourft of 


‘APLEASURE LAUNCH 


Must have speed, combined with safe 
one reliable power; she must be built 
m lines of grace and beauty, The 
wereation” covers these require. 
oak In ite use you are trangull in 
mind, body and estate, bo Axing and 
figuring upon * her going.” Mintunt atk 
Maximum power, economy of a. 
speed regulator. Write for cirowlar “8.” 


WESTERN GAS ENGINE CO.. - - MISHAWAKA, IND. 


GAS and GASOLINE 
ENGINES, 





OO. 








WROUGHT 


PIPE 


wanted and we will quote prices. 
nothing and may save you much. We 

Stock quoted promptly and therefore 
make prices only on exact specifi- 








a GAS ENGINE 
IGNITERS 


for Marine, Statiorary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars 
The Carlisle & Finoh Co., 


. Clifton Ave., Cincinnati, O, 





cations, AERMOTO) 
Chicago Heights, [IL 


A GERM-PROOF FILTER 


Most fatal Gisonoge come from drinking 
we ea a ee ay 








HE ate which gee. 
Needs no plumb 

Can be attached to any plain or 
Simplest in construc: 
siest Lo clean. Price &5. 
maid. When ordering state 
ether for p..% or wanes 1 faucet. 


Why fumble 10 
puff? This hes dy 
ette Maker with safety book and 


attachment saves time and tobacco 
makes a perfect cigarette, » poste 
paid, eo OC OPENT recet ta po conta, 





ARC 





nat 










on 


ue ication 
Poser Filter Co. ‘4 First st Detroit, Mich. 











r 
| SY NCHRONOGRAPH.—A NEW METH- 
| od of rapidly transmitting intelligence by the al 
Sing current. A full deseription of the intere =” - 
—- of Crebore and Squier. 
FIC AMERICAN SUPPLEMENTS 
Price 0 cents each, For sale by 
newsdealers. Send for new catalogue. 








5 eae DIES sescririn 


For Leather, Paper, Cloth & Rubber 
Manufactured by 
JOSEPH E. KNOX & CO., LYNN, MASS, 
Ask for Catalogue, A. 





Hanks . 

Lamp, incandescent electric, J E de 
Marcay 

Lamp po Ellicott & Carroll 

Lamp, street, Prendergast «& Slinack 

Lampblack, making, G. Wegelin 

Last, M. Brock 

Lasting pone, A. F. Preston 

Latch, W. P alsh, Jr 

Lawn sprinkler, " Hill 

Leather glassing machine, M. N. Howard 

Leather molding machine, fibrous, Foss & 
Litch 

Lister disk attachment, Chritton & Keener 

Lock. See Combination lock 





Logging cart, A. C. Outland ‘ 
Loom warp stop motion apparatus, W. F 


Magnet supporting frame, relay, U. G, 








Magnetic seperator, R. McKnight . 

Mail box, H. N. King ese 

Mail box, W. A. Barr , oeccens 

Mail box, collection and delivery, J | y 
Brown . e° es 

Mail sack « josure, J. H. Giltner ° 

Malt, producing coloring, R. Flessa 

Marker affixing tool, Callison & Bing 

Marker, cattle, Callison & Bing 

Match making machine, J. A. EB. Criswell 

Matching machine, C. J. L. Meyer . 

Measuring device, liquid, H. W. Wilcox 

Measuring vessel, O. 8. Bagne . 

Mercerizing machine, F. Shuman 

Metal articles at a single heat, forming, 

Lanz 








Micrometer, surface gage, J. Wahlberg 
Milking apparatus, Slemsgluss and Daseking 
Milking machine, Siemagluss & Daseking 
Mirror supporting bracket, J. H. Wilson 
Mitt, baseball, J. F. Draper 

Mixing apparatus 
Mixing machine opening mechanism, I. H 


Cameras, now ready. 








Fisher 
Motion, me fo or ting reeciprocath 
) oe, — — 1. Kr ae. 7 FOCLPSOCS TINS e79.208 | We make to order to drawings or mod. 
Motor Rimapves n 6 Campbell O72, 006 oie Danie, maven a at. 
Motor, C. The O73, 088 re auiring acoureay ana’ amish 
ah, 4 % y € 
Mowing mac hine, ©, ©, Coffinberrys @ 4,016 Press Dies for the parts of watches, 


Needle grinding machine, J. Gregory 
Nippers, P. Broadbooks 

Nutlock, D, Servis 

Nutiock, Hanvey & Woat 









Ore concentrating drive mechaniam, M, & PRATT & WHITNEY COMPANY, 
Ore ee stan apparatus, J. K. Clark Wartore, on ad Mtreet, N York 
Ore roasting furnace, A, P. O'Tirlen GRAND- PRIX rom, Sow SO, 
Overhead carrier, 8. M, Jenks O78, 270 . —_ 
‘an See Drip pan 
Paper cutting machine, Bey bold O78,000 
Paper folding machine, H, FP. Reehman O74, 812 | 
Paper reel, J, Heald 678,008 6 d 6 line E 
Paper alitting machine, J, F. Haaach O72, 800 | as an aso ne n 
Paper etock tndenting machine, KR A. } 
Ault OTH,041 | The “Wolverine” 
Pavement, apparatus for mixing and placing 
material for concrete, ©, T. Drake 672,004 It ia the lahtost on 
Paving, ot composition of matter for power 
atreet, G. BR. Long et al O74, 275 uineor 
| Pen, fountain, & 8, Cooley Orn oe 
Penholder, 1, C, Publmann OTA iat 
|} Peptone, productng M A. Sleafried o7Taonw 
etroloum, purifying ayatem for erude, ¢ 
M. Aukerman O72, 882 








Photographic developing tank, C, Sena OTa a 
\ 


Photographic plate or film holder, H 

Clifford OTR, 074 
Picker Mee Fruit pleker 
Pipe clamp, W. Liners O72,010 | 
Pipe pateh attachment, C, T. Murrin “72,000 
Pipe wreneh, A, Heherer “Ty, 040 
Pipes means for serewing socketa upon | 

! A. llook a7a ae 
Piaton, valved, J. PT. Simmons O78 oon 
Piaiting machine, 1. &. Brown O72, ANT 
Planter, aeed, A. G. Parry a7 nga 
Pinatle oarthe machine for mixing and 

molding, Tf, Colflier et al O7Th 048 
Plow ! nh. Wintere a7aene 
Plow Hilky, 1. TH, Sater O74, 202 
Phetmatic dlapateh ayaeteme, recelving ter 

minal of, R, T. Jenney 672,005 
Poke, animal, W. A, Hines OTS, 4 
Portable house, TB Reey wT 





Powder, amokeloas, 1, W. Wiley OTA OTO 
Power driving mechaniam, W. 0. Vivarttas, 78,108 
Power tranamitter, B. B. Allen 

Power tranamitting mechaniam, HH. R. Lamb 
Preserving apparatus, food, I Wacker 
Pressure rewulater, A, BR. Bullock 

Printing apparatus, W. K. Hodgman 
Printing forma, extensible base for, W, I 





Selleck . OT2,018 
Printing machine, check sales, 8. & B. R 

Shoup OTA,974 
Printing press, J. L. & J. B. Lee 674,000 


Printing preas duplex guard, T, ©, Dexter 675,115 


(Conténued on page S08) 





Why not fill your tife with 
simple, healthful pleasures 7; 


A Truscott *imp's.bete, 


Boat.. Speedy. 


It may be possible to build 
better and safer bc pate, bat i 
hasn't been done yet 

We send a completely illus 
trated catalogue and price iis 
free, which tells you all abou 
boate and 


WHY TRUSCOTT 
BOATS EXCEL... 


Truscott Boat Mfg. Ca. 
St. Joseph, Mich, 











*KROMSKGOP 


Color Photography 


Nature's Reflex! “ It seems aimoat a miracle!" 
“To the already long list of marvelous devices which 
will come into common ever 
this last and most pleasing gi 
Kromskop's romeograms and Kre 

tc” Send stamp + book * 
IVES KROMSKOP COMPANY, 

1324 Chestnut Sevect, 


SUB-PRESS PUNCHES AND DIES 





~day use must be added 









clocks, cyclometers, and other smal 
mechanisms a specialt We carry in 
stock different sizes of Bub-Preas 

and Stands, Send for Desoriptive Olve'r. 








**WOLVERINE” 


STATIONARY and MARI 
ie the only reversible 
MarineGan Bagine on the market, 


WOLVERINE MOTOR WORKS, 
Grand Rapids, Mick, | 








Reads mallee and fractions at a 
Can be read plainly . 
| Attachable to any axles from & to 14 Inches, 


¥8u USE GRINDSTONES ? 


if so we can suppiy you. Ali sizes 
} Mn | and unmounted, always 
opt in stock, Remember, we make a 
| ~cialtyof selecting stones for all spe- 

ai purposes. IR” Ask for catalogue 


The CLEVELAND STONE CO, 
2d Floor, Wiishire, Cleveland, 0. 





but to quickly advertise them 
we will send one pair only at 
\. $4.74, 0.0. D., and you can 
rep examine them be- 
fore yc Te Rernonye dm acort r 
Pa *PXPRENS ONLY when 
Rooompanios order tend 
order at once, giving size, and 
we will forward « pair cf the 
best and most durable ti 
evermade, CATALOG ve 
PREER 


CHICAGO ILI. 


COR RAND OLEH 
SAF TH AVE 


Mention BCIENTIFIC AMBRICAN 


MANDERY 
FENDERS 


for Automobiles 
Saves Washing Wagons, 
Write for partioulare 
Rochester Automobile Ov., 
Jomeph J. Mandery, Prop 
1M t) 190 South Ave 
Noohester, N. ¥ 


Phonographic attachment, 1, A, Hall O78, 207 T 
Mhonegraphic eylindera, making, M, ©, Left 
| rte O72, 000 VEEDER ODOME ERS we od 
Oy) 
Bhowtng Odometer and Oxtures complete for carriage 


FOR ——=-, 


Carriages, Automobiles 


and all Vehicles. 
Wetght 6 Ounces, Price, Complete, 88.50, 


THE VEEDER MFG. 00., 


HARTFORD, CONN, 


Odometers, Cyclometers, 
Counters, Castings. 
Speolai Attaching Fixtures Made for Automobiles, 
2 page emahegne free, 
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Scientific American. 


May 11, tgot. 








GREATES 


— 


sT GRINDER 


tn Grinders and a Grinder with 
per minute motion 
omcan ork it Simple, effec 
Just the thing for 
drilis 













s, such as kbives, scissors, 





boon to blackemiths, bicycles 
itehers, farmers mechbanica 
arpenters jewelers harness and wagon 
makers, Well built for long and hard wear 
Kmery wheel of the highest grade War 
ra ‘1 to grind twice as fastasany grindstone 
with half the energy sorews to floor and 
wail Kasitly fixed and detached Price $1.50 each 
Crated for shipme 


MUFFALO SPECIALTY MFG, CO., Buffalo, N.Y., U.S A. | 


LICHT POWER! 


WHY NoT BUILD AN ENGINE? 
We have sete « 
Marine 
amall ¢ 


f Castings for Stationary and 
Hngines up to 2 h. p., also sete for 
as Engines « 
tives I 
ex nt models 
fine castings, amd we 
them rough or finial 
Our engines are used f: 4 
driving Lathes, Cireular 
Rawse, Printirg Presses, 
Ceiling Pana, P 
W heels, ere 
logue shows our line mn- 
cluding Boilers, Safety Valves, Pampas, Whistles, Water 
Ciauges, ot« Catalogue .04 stamps 


sipP ELEC TRIC AND MACHINE CO CO., PATERSON, N. J. 













\ Asbesto- | 
Metallic 





~~ 
ifsoe Mane 


SHEETING, GASKETS, TAPE and PISTON PACKINGS 
Will stand the highest pressure for either steam or 
hydraulic work. £2” Write for samples and price list. 


©. W. TRAPRER BPG, CO., (Bet. 187A), 88 Pearl &t.. Boston, U8. A 


HOT BLAST 


WATER JACKET 
FURNACES 


FOR 


COPPER ORES. 


MATTE from SULPHIDES 
AT ONE OPERATION. 
UNION IRON WORKS, 


San Francisco, Ca!., U.S. A. Send for Catalogues. | 


ARMATURE WINDING, RIGHT AND| 
Left Handed — An importaut paper for all amateurs. 7 
SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 1138. price Weents. For sale by Munn & Co. and 
all newsdealers. Send for cataios ue. 


if You Want the Best Lathe and Drill |; 


wesTcorT s 

’ neocat 

t arip, Great 

est Capacity 

and Durabil- 
ity, Cheap and Accwre 


¥ pqtcats , Chack Cc 
talog 





+ Oneida, N. V., U.S. A. 
n English, French, Spanish or German, 
AT COLUMBILAN EXPOSITION, 1806. 






‘Vins "P WIZE 


Cover Your REFRIGERATING PIPES 


with a durabie, efficient and cheap sectional covering 
that is light ancl easily applied. [If it is given proper 
care and attention 


NONPAREIL CORK 


deteriorate 





will not 
when a 
make 


sections, 





The 





f t No ¢ eer? 
ttraction coessful wherever trie 


int NONPAREIL CORK m’F’ 6 | 80., lirldgeport, Conn. 


THE OBER LATHES 





ON EARTH!) 


| Seed drill hoe, Ss. & Ss. W 
| Separator, R. W. Jessup 672,08 


| Sharpening device, 


| Sih form, 
| Shovels, 


Siding 


| Sign, adve 





| Steam trap, W M 





For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Au- 
ger, File, Knife and Chisel Han- 
dies, WhiMetrees, Yokes, Spokes, 
Porch Spindles, Stair Ba! usters, 
Table and Chair Legs and other 
irregular work 

te” Send for Cireular A. 


The Ober Mfg. Co.,10 Bell ot., Chagrin Falls, 0., U.S.A. 
ROTARY ENGINES.—ARTICLES ON 


this type of e@ agin 1, giving many details and illustra- 
tions, are contained in Surriewent Nos, 1158, 
1103 ‘ane 1309, Price W cents each. For 


yy Munn & Co. and all newsdealers. 


GASOLINE ENGINES 


if made by Witte are all 
riaht They are 
safe. durable, and guar 
anteed for 6 years. Just 
write for Catalogue A 





simple 


and aee 
Wille = WORKS CO 
5 We Wh Street 


Kateas City, Mo 


WARREN'S Natural Asphalt Stone 
Surfaced Ready Roofing. 


The surface is completed 

a at the factory and does 
not require pafnting. Dur 
able and economical. Com 
paratively tire-proof. Has 
ae ap, edge Genuine 
phalt. De 


Trinida 
signed } application 
New York. 








without the help of skilled roofers. 
Warren Chemica! Y Mig. Co Co., 45 Fulton  St., 


WORKS LIKE 
LIGHTNING 


riveti ether various articles of Hard- 
ware, Mechanics’ Tools, Bicycle Chains 
wing ——s atthe rate Seeiiere! 
oad winete The fam 
- ELASTIC ROTARY BLOW 


RIVETING MACHINE 
Sess kind Salk nee 8 to Wine? 
The F. B. Shuster Go."™™ "Axe: o™ 














8 
672,800 
‘ 


675,116 


| Printing prees inking attachment, B 
| Creamer 
l’rinting presses, means for protecting, T 
Dexter 
rinting presses, et« protective mechaniam 
for, T. C. Dexter 
ropelling gear, boat, J. A. Freund 
Pump, elevator, Ff. W. Moldenhauer 
Pump power head, P. A. Myers 
rump, retary, G. Westinghouse 
Pusale, ¢ I Fischer 
Radiator alr valve, D. F. Morgan 
Kadlators, alr and vacuum valve for, W 
Duet 
Rallwa matruction, 8. I Doff 
Rallway motor, electric, F. A. Merri 
0 


Ratlway stock guard, B. Cook 
Kallway train brak:« W. Sehmid 
finder, N. Tebin 

‘ J \. Mellardy 









| Ridge cap, L. Panner 

Reck drill, W. Wood 
| Relling mill, Britton & Ludlow 
means for 





Rooting sheets, attaching no 
tallie, ¢ H. Windle 
Retary cutter machine, R. J. Hearn 
Rotary engine, J. P. Runkel 
Rotary motor, F. L. Waketield 
Retary motor or pump, G. West 
Sanding device, F. ¢ Charles 
Sashes device for preventing rattling 
window, J. De Long 
Saw clamp, adjustable, G. Bartlett 
Saw handle, deta Cc. 2 
Seaffolding, portab A. Seot 
Seale beam, price computing, EB. Thorm 
675,006. 
Seale, computing, H. | K inser 
| Seale computing, J. A. Menard 
Seale, computing, S&S. R. Munson 
| Seale price mputing balance trip, 
Thorne 
Seale relieving gear, IP. I Hazen 


School seat, J. B. Casebolt 
Seraper, cabinet, F. HH. Crocker 
Neat See School seat 
Seat for outdoor use, J. H 
Seed drill, H. A. Denny 
J Rowell 
Sewing machine clutch mee Amine 
mann & Toof : 
Sewing machine looper m 
derdonk 
Shaft support, ¢ \ 


hanism, 
chanism, L. 0 


Clark 

lawn mower, H. J. Ba 
ton 

Sheet delivery mechanism, A. B. Graham 

pneumatic, Ruggles & Wiesen 

making, N. G. Robertson 

Shutter machine ol ontrolled, W I 
Pumphrey 

clamp, ©. B. Fike 

Sleve, conveyer, D. Lipfiy 


rtising, BE. R. Smith 


Skins, apparatus for 
Skirt guard, vehicle, A t. Cole 

Sm yke consuming furnace ( J. Shoemake 
s otector, metal Straube & Wals 
wer Ww Ss Jacob 

variable, 
Spike extractor, BE. BE 
ifixing machine, A. H. I 

Ri 





Ss. Seymour 


Schaar 


sorehouse 





t g. Voolner, Jr 
Stave drying apparatus, C. Langlotz et al 
Steam engine, T V ilaon 

Musgrave 





Steam tray ompound, T. P. Ford 
Sleeper, T. J. Thorp 

Stocking supporter, ¢ J 
Stocker, mechanical, 

Stooper extractor, J. D. Base ler 

Storage battery, A. Reuterdahl 673 


Sucker rod connection, BE. A. MeCalx 
Surveying instrument, C. L. Berger 
Suspender Milford 


attachment, R. I 
» Brandfon 
rrethewey 


Suspender 
Swaging ro 








r. Rh. & O. Kampfe. 672,085 
tT. BRadwards 
apparatus, M. BE. Douane 

"e M. Hlalt 

W. Berresford 

on winding deviee, ( H. Shepard 
ete., composition for destroying re 
b Bedford 


treating, Jones & Clegg 
I 




















You will find 300 ticks to the 
minute; 18,000 to the hour; 
432,000 to the day; 157,680,000 to 
the year—then think of the life- 
time of an Elgin andtry to realize 
what it means fora pocket time- 
piece to work perfectly day and 
night through a generation of 
time, and still be always 
accurate, always enduring. A 
mechanical marvel. 


The World’s 
Standard 


All jewelers sell Elgins ii: cases to suit, 


An Eigta watch always has the word “Elgin” 


n the works—f guarantec 
Bend f ot free booklet—"The Way: of a Watch.” 


Elgin National Watch Co., Elgin, ll, 


RADUATED Automatic REDUCING VALVE | 


Physicians, Surgeons, Jewelers, Dentists, 
Artists, Brewers, Bottiers, etc., in fact all 
users of power require the 

AUTOMATIC REDUCING VALVE. 
Graduated to regulate the pressure exactly 
and does it automatically. Abso- 
lutely air-tight. No packing. No 
Handles high or low pres- 
sures ortemperatures. Only Valve 
















u 


r 
h 











Swivel joint pressure balanced, T W 
Moran 673,280 

Synchronizer for coupling into parallel alter 
nating current machines. safety, J 
Pearson 

Syringe nozzle, I. N. Lineoln 

Telegraph, printing, G. A. Cardwell 

Telephone appliance, M. London 

Telephone exchange mechaniam, H. P. Snow 

Telephone exchange system, automatic, 
Keith & Brickson . 

Telephone meter, D. M. Bliss 

Telephone switch and cut-out, P. J. Wendell 

Telephone system and apr paratus therefor, A 
T. M. Thomson . 

Telephone tranamitter, ( BE. Yorom 

Telescope lens adapter, C. L. Berger 

Thresher, pea or bean, W tr. Wright, 

Ticket or package case, J. E. Waldeck 

The See Bale the 

Tie holder for collars, H. W Ayres 

Tie plate, D Gorvis 

Tile press, F. E oldamith 

Timber hook Hite hinge & Lachapell 

Tire mounting apparatus, R. B. Price 

lire, pneumatic, J. Hubbard 

Tobacco pipe, A. Campbell 

Tongs, skidding, D. A. Brittain 

Towel rack or stand, V Garlick 

Toy, R. W. Conant 

Track, overhead, 8. M. Jenks 

Transformer, H. Shoemaker 

Transits, equatorial adapter for, ¢ L 
Berger 

Tree trimmer, W. Young 

Tripod head, R. L. Hine 

Trolley stand, F. Pfent 

Trolley wire clamp, J. W. Perry 

Trolleys, 


means for retracting, T. J 
Trolling hook guard, F. J. Rabbeth 
Truck, H, C, Slingsby 

Truck’ Cc. R. Doe 


Tuning appanetes for § stringed Instruments, 
AL. W 


Typewriting wa HTL ‘paper gulde, I x 
Wagner 

Valve, engine controlling, Boothman 4A ra 
ham 


Valve gear, engine, J. Pawel! 
Valve, stop, W. A. G. Schonheyder 


Vegetable matters, treating, H. W. Wiley 
Vehielo, G., Glamseock ........6065 
Vehlele coupling, W. I. Wolverton, 673,18! 


Vehicle 
game 


Vehicle, motor, G. A. Bronder . 


Vehicle reversing gear, motor, A. Adamaon 
Vehtele spring, pneumatic, W. W. Annable OTR011 
Vehicle wheel, "a BS. Lee .. 672,008 
Vehicle, body hanger for end ‘spring, J. J 

Mlamrahan .. 66. cc census 672,900 
Ventilating means, Ww. &. Hadaway, ‘Ir 678,078 
WOES Eee MED Sid's 00 cu nne on nan'e a‘ . 679,228 
Voltage vegulator, P. S. Tirrill ..): . 673,372 
Voting machine, A. C. Gordon ....... . 672,088 
Wagon brake, automatic, C. W. Miller 673,215 
Washing mac hine, F. B. Churehill 673,104 
Water in pipe “, to sg for controliing | flow 

of, P I yfe ‘ 673,165 
Water meter, L W Nash 1. 673,178 





Water meter, rotary, H. Reisert ......... 673,002 
Water wheel, W. Mibartt .. 673,340 
Weather strip, Worley & Lowdermiik ||. 672,929 
Weather strip, J. M. Byrene ......... «ee» O78, 
ys cutter and quléivacer, ‘rotary, B. D 
7 a 0 BRI papain fee 673,304 
Welshing machine, automatic, W. Brough .. 673,357 
Welding, y ~- Fn gey ng apparatus for Sate . 
oe 914 
Wheeibarrow, R. N. : rages 
barrow for Rovevane MO fields, "ete., 
Stadel & Torkos ...... teeceeeewceweess O73,000 
(Continued on page 803) ~ 


White. 


equalizing attaehment, ©. M. Pur 





672,000 




















known that retains a uniform low 
pressure independent of varying high pressure 
Automatic Reducing Valve Co.,125 La Salle St.,Chicago 


Wot DT . . ~ 7( al > 
BICYCLE TIRE REPAIRING THE 
Mending of Singie Tube Tires A practical artic le ilias- 
trating the method of inserting patenes and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture bands. 9% illustrations. Con- 
tained in SUPPLEMENT Le Price 10 cents. For 
saie by Munn & Co. and all newsdealers. 








tod an KLLGIN WATCH 


to your ear and listen to the ticks. 
























GASOLINE AUTOMOBILES. — VALU- 
able itinetrs mee articles on the above ~ ee t containing 
many deta of the mo rs and vehicles, are contained 
in SUreLutcner ss. 1 99, 1270, 1205 and 1311s 
Price 10 cents each. ot sale by Munn & Co, and all 
newsdealers. 














12-inch Pipe clit” off™and 


rhreaded with ease by hits 
man and.a * 
: ) et @ DD = 2 > F— 


PATENT DIE STOCK 


izes” pr Oportionate 
: logue 
iis P CURTIS CO. 
Bridgeport, Conn 









been made well. 


su 


rugs of any k 


Prof. Vernon's FR 
comprehensive 


ALBERT VERNON. a St 


You want it. 
of the world without it 
grand science failure ye been changed to success; tt 

It is a marvelous force available in the every d flairs of 
life between man and man in Sostnecs, NOT HYPNOTISM is not 
in sickness and health. Psycbratism 1s s mply 
the power of putting anothe r to sleep nor a name to mystify. 
is a science and appeals to man's intellect and reason. 
truth of mystery and is the 
ence, enabling cne 


THE “VERNON 
PERSONAL INSTRUCTION in Psyebratism Js here gi 


Those who cannot EE the ) PAG of a trip to Rochester should send for 


in which he fully des 

y. It costs you nothing 
ence and knowledge, and will be glad to start you in the study of this, the grandest of all sciences 
the book free and postpaid upon receipt of your name. 


The new discov- 
ery by Prof. Al- 
bert Vernon, 
now given to 
the world for 
th 


ne first time. 
You are not competent to combat the influences 
With a knowledge of the pring ees Oe this 
, ~ k have 


Psychratism 
t enlightens; makes 
\-Ray of Self-Development and personal) infiu- 
to see and understand all baw at has been attributed to 
hypnotism and Tl ult influences during the past ages. 
SANATORI UM is the ‘institute where the sick 
are ss by Psychrat 

diseases and habits—drug, liquor, et ire cured 

iven to stu 


sm witl 


himself, 


AGE BOOK entitled “ Psychic Phe 

nomena of the 2th Cen- 
-e of Psychratism. Write for 
wishes all to profit by his experi 
»y sending you 
This is a valuable book, not a mere advertising pam ph- 


REE 100 


ribes the scie 





let, and contains much informationand the rudimentary !essors in this interesting and elevating science. 


Vernon ‘fasteny of Mental Soiences and Sanatorium, 


2205 East Ave., Rochester, N. Y. 





= \ IMPERIAL FILTER 


STYLE, DOMESTIC. 


One good feature is its filtering sur- 
faces, MH squareinches. Another good 
feature is les design and workmanship, 
backed by ten years of “ know how.’ 
Lust, bat not least, is its retail price 
from which we quote liberal discounts 
to live agents. Write for catalogue 
IMPERIAL FILTER CO.,, 


221 Washington Ave., St. Louls, Mo 


“OLDS” Sass" 


ARE REMARKABLE FOR 


SIMPLICITY 


AND 


ECONOMY 


Write for Prices, 











DEFIANCE MACHINE WORKS 
DEFIAN( OHI0.U 
AR * Ff 
HUB SPOKE 
WHEEL, BENDING, 
WAGON, CARRIAGE 
: AND HOOP “Al 
MACHINERY “ 
LONDON OFFICE 16 ELDON STR 








THE 
ANCLE LAMP 


‘ec LIGHT 
NEVER FAILS 











is not alone w onde ul for ithe faet that it gt 
light as brilliant as gas ty at a low na 
but it ts also remarkat f ye pa 
little heat he the was 1 weather approach 
be found the ht that oa iw aly 
I a 
and many thousands of t " 
“ . tably was t in ab 
ander a litions, Our catalogue M.M 
a tr ; p. Send for it 






THE ANGLE LAMP ©6@,, 
$6 Park Piace, New York, 











SAVE MONEY BY USING THE ww 


COMMERCIAL 


Takes the place of expensive demonstrations 
smal), compact traveling case. 1 


MUTOSCOPE. 


A moving picture showing your device in action I 
nfinitely superior to pies Fag fas ¢ na 


Send for illustrated pamphlet and prices 


AMERICAN MUTOSCOPE & BIOGRAPH CO., -841 Broadway, New York. 





eat in 





WALRAT 


wi 

ae rie li ehting 
al Maht. bem a the aid of countershafts or massive fly-wheels. 
.» & 
lubricating, ali parts intereh: 
Marinette Iron Works Mfg. Co., Marinette, Wis., U.S. A. 


G, ¥. WuxeLen, General Sales Agent, Chicago office, 31 Fisher B’ld’g. 








CAS & CASOLINE 
BNGINEsS 


je in one, two, three and four cylinder type. The 
r as close as an automatic steam engine 

oes, stationary or portable, and especi.."ty 

Guaranteed to produce a first- Clas. 


in. construction, economical in operation, self- 
angeable and accessible. Send for catalogs.” 











May 11, I190l. 


Scientific American, 














The Search | 
for Work 


The man who can do something 
better than anyone else doosn't 
search for work, Employers 
search for him We teach the 
theory of engineering and the 
trades to men already at work. 
Thousands of our students have 
secured 4& 


Salary-Raisin 
Belention S 


in Mechanical, Electrical, Steam, 








Oivil or Mining Engineering, 
Ohomistey Architectare ; Plamb- 
Eng!lish Branches. 


ing; 

hen writing state subject in 

which interested, 

International Correspondence Schools, 
942 . Seranton, Pa. 











ELECTRICAL ENGINEERIN 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book 
“CAN I BECOME AN ELEC- 
TRICAL ENGINE ER # tee 
gues Ra é. oa g g i ' ~ 
_ g Mechanical Deowi at nai 





ELECTRICAL’ ENGINEER INSTITUTE, 
pt. A, 240 -242 W. 28d St., New York. 


o- 


| ~ 
U The tire buyer should look well 
before choosing. A good pair 
of tires adds to the life of your wheel — 
saves it many a jolt and jar. 

Service is what G & | Tires give first, 
last and all the time. They are comfort- 
able, satisfactory and easy to repair. 

Just the kind for country roads and big 
loads. Send for catalogue. 


G&J TIRE COMPANY, 
Indianapolis, Ind. 








MAKING. — THIS 
method of making rubber 
apparatus. A thoruughiy 
practical article written by an arateur who has had ex- 
verience in rubber stamp making One illustration 
Contained in SUPPLEMENT 1110, Price 10 cents. For 
Munn & Co, and all newsdealers 


AU FORRES STE AM BOILERS 


» Boilers are made of fire 

which has a tensile 
@strength of %.000 pounds A 
doubie butt strap seam is used 
T " bottom end of shel is fang 
edtotake flathead This flange 
takes care of difference in 


RUBBER STAMP 
article describes a simple 
stamps with inexpensive 


sale by 








expansion between shell and 
copper tubes. tach boiler is 
tested to 600 pounds C. W. P. 


“an also furnish boilers with 
seamless cold drawn shell. 


EV ER LETT, MAS) MASS. 


DRILLING 


WELL == 


Over 70 sizes @nd styles, for drilling either deep or 
shallow wells im any Kina of soil or rock, Mounted 
on wheels or o@silis. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily.. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 


Economical Gas Engine Igniters 


ot every déscription for 
Stationary. Marine or 








Automobile Engines, 
Dynamos, Magnetos, 
Starters, Coils and 


Plugs for cither touch 
or jump spark, 
Dayton Electrical Mfg. Co., 80 St. Clair St., Dayton, 0. 


20,000 IN USE 


and acknowledged the best grinding 
machines on the market. Made in 

| three different models, Just what the 
doctor ordered, our 





Prices $6.00 and upward. Get catalog. 


UNION MFC. CO. 
20 Breckenridge St., _Bufialo, N.Y, 


BY-THE-BYE, WHEN YOU BUY A BICYCLE 


the 





be sure and bx 


and that means the 


BUFFALO KING, 


either” Racer’ or Spocial,”” 
The “Queen” ta for a Ind 

No better | t wheels o 
the market rider 
fal imtion! Thoronny ' 
to dat ! 

Ally t ma 





workin Prices, $35 and @40, 1 ated Catalogue free application 
THE WM. HENGERER ©O., Buffalo, N. ¥., U. 5. A. 
THE BICYCLE: ITS LNFLUENCE IN 
Health and Disease. By G. M. Hammond, M.D. A val- 


Hable and interesting paper in which the subject is ex- 
bDauative ly treated from the following standpoimts: 1 
The use of the cycle by persons in health, 2. The use of 
the cycle by persons diseased, Contained in SCLENTIFIC 
Americ AN SUPPLEMENT, No. 1002. Price “4 cents 
To be had at this office and from all newsdealers 


Ith ha opie ~ee 


THE HUB 


will keep you posted on 


Automobiles. 


At news stands or dy mail, 
2 Six months’ 





a) CONTE. 
subscription $1.00 
THE HUB, 
Room 6, 

24 Murray St., New York. 























Window pane or glass panel, N. Poulson ... 3,008 
Woven fabric, C. BP. Schlegel oo... 0.6. seeeee 373,203 
Wrapper for megazines, ete., 
| cord 
Wrenches, coustruction of 
DESIGNS. 
Badge, C. P. Betwel ......0.eee0s 
Belt body, B. Abeles ......606. 
Bootjack, J. B. Consolla ...... Works, Camden, N. J. 
Brush, A. Clark .. 
Brush, massage, M, * Stonebridge 


McKibben 
Biermann 


Cietern casing, J. A. 
Conforming roller, A, 





Crupper breaching, W. B. Mitchell 

Display tray, confectionery, F. L. Daggett 
Dynamo casing, C. H. Roth.....cccecseeees f 
Envelop blank, R. Elliott 

Fabric, D. J. Seaman .... 6-0 or 

Floor cloth, A. Li. Bower ....0esescsecsceses 
Game board, P. J. Netta 

Hasp, door banger, J. H. Burkholder .. 
Inkstand or similar article, L. A. Warner, 
Insulator, . Locke » 

Knife and knife block, L. W Siple 
Medallion, J. C. Wels 








































THE ESTERBROOK 












“= | FSTERBROOKS 


150 Varieties. For Sale by ail Stationers. 


WILL SHIP C. 0.5, FOR $25.00 


WITH PRIVILECE OF EXAMINATION. 
FREICHT PREPAID TO YOUR STATION. 
“THE WILLARD STEEL RANGE’’ 


Has 6 8in. lids, oven ITx2ixl2, 1b-gallon reservoir and warming closet, lined 
throughout with asbestos, burns wood or coal. ut 
offered for a limited tume only. 





E EN 
~<a 


All styles to suit the finest or the 
boldest hand, 


26 John St., New York, 









STEEL PEN C 













tla special inducement is 
Mention this paper. ip : 

































ee ee 3 Rose WM. G. WILLARD, Manufacturer, 619 and 621 N. 4th St., St. Louis, We. 
Prism plate, E. J. Dobbins . 
tattee be tO. deed IF YOU SHOO IFL i rliss Engines, B 
, rew 
Sate BAND, a C. Steet , yy 0 HOOT A RIFLE. | ICE & “Hot lero Wtaskiuene Me vaneey 
Raches, antirattior for winsow, » sending three 2c. stamps for ay ; co. si) Clinton Street, Milwaukee, », Wis, 
Radeuke ....+- 34, al Hand-book A.” vn bs 
Spoons, Sorke, of + pantie for, W oy 4 Peed" the eee encyclopedia: of of | wy Al . . 
Stool camp, 4 omlbsen . rms, Powders, Sho u 8 se)? \ . wSe th ad 
Trolley harp, F. Sarbach ‘ 34,451 tion SCIENTIFIC AMERICAN, "hadress 1a a i a eae! .) 
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ba ing powder nde pe M " ' . is o Manufactured by Contract. Punching Dies, 
Beer and malted lquorsy Rudolph Stecher cbinery. E. Konigslow & bro., It Seneca St Clevel 
Brewing . . 16,3350 eneremrnnet 
Severages, certain named, Thompson «& Simp- | 
son | 


Cigars, McCreary & Trites Co... " 5 
ri garettes and smoking tobacco, Porto 
1-American Tobacco Co. oe 





Compounds for c« hair and eyes, K 
Milberger 
Disinfectants, Poiletine Mfg. 


Engineering and architectural appar tus and 


mplexion, 


‘Co. ee 


machinery, certain named, Beaman & 
Deas : oveceee ee 3 
Flour, Cape County Milling Co... 36,333, 
Food, breakfast, Washburn, Crosby Co 
Fuses, Climax Fuse Co ; 
(jas generators, Acme Gas re 


Gas lighters, electric, A. J Marsc hall 
certain named, United Grocery Co 


irocery specialties, certain named, R. I. Sher 
| man Mfg. Co eescee 
|} Heating apparatus, certain named, Monroe 
Foundry & Furnace Co..... 6 ren eae 
Knives, I NW. COBDUFM 2.00. ceces edeeereveee 
Machinery, certain named, A Ferrell .... 
Medicinal tablets, herb and other, Brown 
a oo. oer ee sotene 
Medicines for certs iin named diseases, W. A. 
Livingston ose cee 
Medicines, pre oprietary, W Cc. Conly 
} Medicines, proprietary, Iron-Ox Remedy Co 
Paints, alt A. Caywood . 
Paints, stains and colors, Patton Paint Co 








Paper bags, Columbia Paper Bag Co oe 
Pickles, Virginia Manual Labor School of the 
Negro Reformatory Association of Vir- 
DO. « ccperedasesecesoas seavce & 
r the sealp and hair, A. F. 
costs eeeoesers . .s 6 
Preparations for the skin, B. b. D —— 
Remedy for infantile disorders, J E 
Gauvin ‘ . 36,319 
Rubber boots, shoes and cloth, Apsley Rub- 
ber Co o. 
Salt, cert ain named, “Ob io Salt Co 
Saws, E Atkins & C eeses 
Sewing machines and atts achme nts, W. A. 
Chipman ooee 96,350 
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National Sewing Machine Co 
Sheetings H. Norden 
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Stockings for boys and airla, Wayne Knitting 
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“Baking Powder,"’ for baking powder, Na 
tional Label Co... . &, 352 
| “Beans, for canned goods, Stecher  Litbo- 
| graphic Co. wee Oe 
Bell Brand,"’ for ginger ale, L. Hillemann & 0 
Belle Fleure,’’ for cigars, Schmidt & Co 8,508 
Corn,”’ for canned gooda, Stecher Lithograph 
ic Co sao 
Dr. F. 8. Seott's Ikehuganda Rejuvenator,"’ 
for a hair dye, F. 8. Ste inmann +. 8,342 
Dr, Hess’ Healing Powder, for a healing 
powder, Heas & Clark 8,546 
‘Karly June Pena, for canned gooda, Stecher 
Lithographic Co 8&0 
Kidno-Kuro,”’ for a medicine, B. Rubin 8,343 
Kryatal for starch, Glucose Sugar Retin 
ing Co 8, 353 
Nervo Vigors for a medicine, B. Rubin 8,45 
Ome omen Oll Medicated Soap,"’ for soap, Alpha 
up Co ae 
Rosa de P. & 1.,"° for cigars, Schmidt & Co &Su7 
*“Rumeo-Kuro,"’ for a medicine, B. Rubin 8,344 
“Sugar Corn,” for canned gooda, Stecher Lith 
ographic Co ‘ 48 
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Noma toes for canned goods, Stecher Lith 
ogt sphic ‘ &,.a01 
‘Wyaconda Diuretic Mineral Water,"’ for min 
eral water, Gregg. eeecece 1) 
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“Dr. Hess’ Healing Powder for a healing 
p wider Hess & Clark 
“Snay for brooms, Lee Broom & Duster Co 
“The Buffaio,"’ for cigars, 8. Paley coos 896 


A printed copy of the specification and drawing of 

any patent in the foregoing list, or any patent in 
| print issued since 1863, will furnished from 
this office for 10 cents In ordering please state 
| the name and number the patent desired, and 
remit to Munn & Co.,, Broadway, New York 


be 


of 
361 
Canadian patents may now be obtained by the in 
ventors for any of the Inventions named in the fore- 
going list, provided they are simple, at a coat of 
$45 each If complicated the cos: will be a ttle 
| more For full instructions address Munn & Co., 
, 361 Broadway, New York. Othe 
' may also be 
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Trace Marks 
DEsicns 
CopyricuTs &c, 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents, 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdeaiers. 


MUNN & Co,2¢: eroscm=. New York 


Branch Office, #25 F 8t.. Washington, D. C. 
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CAMERAS 


eadquarters for Buying, 6 Sell 
“1 -_ Szohenging 


r Lenses. 
PHOTOGRAPHIC “SUPPLIES 
of every description. 
Zhe bargains we Dfer will | 

urprise you. Write sor our | 
| @8-page illus. catalogue and baraain list- mailed 
Dept.2 2, N.Y. Camera Exchange, I! 114 Fulton St., New w York 


CURIOUS CONDITIONS CHANGED 
BY QUIET. 


When jaded by the cares and worries of this life, 
when filled with a spirit of unrest, the best thing im- 
eginable for the afflicted to do is to hie himself to new 
scenes—to the primeval wilds, in that part of New Eng 
land known as the fishing regions, there to enjoy a 
period of absolute quiet 

The enjoyment, the ‘complete retirement in which 
e best bealth restorer you can 
The manipulation of books, nets and lines, the 
wary fish, anxious for a tussle, and the 
ending the landing of one of these fine 
drive away the blues. and every moment 







find. 
sight of a big, 
excitement att 
fellows, will 


| of the spring vacation is one of intense enjoyment. 


| pleoe « 





The regions, or sections, which offer allurements to 
the early fisherman are several, but the most prominent 
and conspic uous are the Moosehead and Rangeley 
regions, though many sportsmen prefer the py dee 4 
region or the territory in Washington County. Maine, 
while others single out Lake Winnipesaukee or Mem- 
phremagng, or Sunapee or ( ey or, perhaps, some 
one of the streams or sases of the Adirondacks is the 
choice for the spring sport 

The Boston Maine Railroad reaches every section 
in which spring fishing 1 a predominant feature, and 
the pamphiet, “ Fishine and Hunting, poten out by 
its General Passenger Department, w 1086 968 are in 
Boston, Mass. is chockful of interesting information 
which every sportsman shvuld read, and a two-cén 
stamp sent to the above address will procure it for ¥ — 


EUROPEAN PATENTS FOR SALE. 
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1901 MODELS $1000318 
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| Offer. 
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PATTERN AND MODEL MAKERS. 





ODELS .¢.. & SXRGRIMENTAL FAL WORK. 
inery. 
E.V. BAILUARD, Fea x Bidg., Frankl Franklin ‘Tonnes. New York. 


STATLER’S auaviods fa OTE L 


The Largest in the World, Send for map of 
city and Exposition grounds, also folder telling buw to 
NEY aad secure accommodations 


F.C. STATLER, Prop. § Statler’s Hotel, at Exposition, 
Buffalo, N.Y. (Statler's Restaurant, ieott Sq. 


‘YOUR BICYCLE 


May need a pew crank hanger or higher gear. We 
furnish i ~ har me complete with cups and conse, 
to fit any rite us for full information. 

The ‘Avery Wh Jenness Co., 6 60 S. Canal St., Gnicago, um. 
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RECEALED ICE MACHINES 








Send for Our 


BI CY CLES CATALOGUE 


MR. DEALER, it will PAY YOU to write us. 
OTTO KONICSLOW, CLEVELAND, Onic. 


Fine Experimental and Model Work 
EDWARD KLEINSCHMIDT, 122 Fultvn St., New York. 
I make a Specialty of Developing Electrical Ifventions 








INVENTIONS PERFECTED. 


Accurate Mode! and Too! Work. Write for Circular. 
PARSELL & WEED, 129-131 West Sist St., New York. 


Magical Apparatus. 


Grand End of Century Catalogue, just or 
over 700 engravings, 2c. Parlor Tricks Catalog ue, fre 
MARTINKA & ( ri Mfrs., 498 Sixth Ave., New York 


VOLNEY w. MASON & co., 
Friction Pulleys, Clutches & Elevators 


PROVIDENCE, R. I. 


ONLY WATER MOTOR to blow air 
n aay trection. 40 revilutions a min- 
ute at 10 Ibs., 1700 at 6) Ibs. pressure, Motor, 
Kan and Guard §14.40-cash, Motor and Pul 
ley $12.00 to run sewing machine, ceiling fan, 
j * ete. Adjust and tighten belt by motor. 

# A. ROSENBERG CO., Baltimore, Md.,U.S.A. 


DYKE s CARBU RE TER 
for Antomobiles, Boats, etc. Your en 
gine with this device speeded mpooen® 
engine, Ruil our Own Auto 

* | carnie, al arts Gasoline 
gines trom lito} 
A. PVKE, beak Hidy., ®t. Leuls, Meo, 
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able paper, with working drawings of various forms of 
the electrical beaters, including electric soldering iron, 


HEATER.—A VALU- 


electric pad for the sick, etc. 6 Ulustrations. ScteN 
TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents, 
or sale by Munn & Oo. and all newsdealers. 


be 
FOR SALE! 


Large fully equipped factory with a capacity for 0 

hands, suitable for the manufacture of Automobiles, 

Electric work, ete, This plant is in first-class condition 

and could be operated at once, Can be purchased at a 
ain and on liberal terme 


Address S. B. PAGE, MIDDLETOWN, OONN, 








YGTON 
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? Q 2 
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ou want. 


Write us for the addresses of manufacturers in ine of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES, 


¢ foreign patents | MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK, 
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THE LUXURY 
OF A LIFE TIME 


is experienced in 
one’s first ride 


WINTON 
MOTOR 
CARRIAGE 


It is “so different” 
from any other 
method of convey- 
ance and yet so de 
lightfuliy interest- 
ing and apprecia- 

ur factory has been made 
under our personal supervision with the view to secur- 
ing beauty of design, speed, safety and durability 
Cost about ‘¢-cent a mile. Hydro-Carbon system 
THE WINTON MOTOR ARRIAGE co., 

485 Belden Street, Cleveland, Ohio, U. 

WASTERN _Deror, 160-152 Kast Seth ‘street, Now York. 
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Non-corrosive——not affected by aciduous or salt water, nor electrolysis— 
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contains no zinc, nor any 


other weakening metal———_50¢ greater tensile and bursting strengths than brass or copper——tubing of fwo 
gauges lighter than brass or copper can be used, and yet has been proven (by tests) to be stiffer and stronger 


in every way than either of them— 
thermal conductivity, besides a saving in weight— 
perfectly malleable, 


liable to fracture 


the thinner tubing possible with 
itis not affected by extr 
can be flanged hot or cold. 


‘* Benedict-Nickel”’ 






means increased 
emes of heat or cold, and is not 


If you desire something better than brass or copper tubing, write us the conditions——we will gladly see 
if “ Benedict-Nickel’? would be of an advantage to you. 


Send for illustrated book, treating of the properties of “Benedict-Nickel,” and the pur- 
poses for which it is superior. 


BENEDICT & BURNHAM MFG. CO 








GET A RUNNING GEAR and 
BUILD YOUR OWN 


AUTOMOBILE 


We make two 
styles, solid rub- 
ber or pneumatic 
tires, complete 
with springs and 
wood wheels. 








USED : Any. Ptace 
asoltine, Gas, Distillate 
Send for Oatalogue and Testimonials 


The Brecht Automobile Co. 1206 Cass Av.,St.Louls,Mo. 
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Racycle Crank 
Hanger 
places the strain between the 
warings, making it run 27 
per cent. easter than a bi- 
cycle. Its magazine self-otl 
ing bearings run a year with 

out attention 

Our handsome catalog free 
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you represent us in your 
town 
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TOOLS 


FOR MECHANICS. | | 


Send for Free Catalogue No. 16 B. 
The L. S. Starrett Co., Athol, Mass., U. $ A. | 











PATENTS PROTECTED ¢| a 


AGAINST INFRINGERS, 
Dealers and Manufacturers of 
Patented Articies Protected 
against dangerous litigation at a 
nominal cost. 

Also Copyrights and Trademarks. 
Booklet on application. 
PATENT TITLE & GUARANTEE co 


Capital 
Telephone, Cortiaus we 
160 Broadway, New York. 


EAGLE 


Acetylene Generators 
ARE PERFECT. 
Over 10,000 Machines Sold. 


They are endorsed by every user. 


for 
meély illustrated c 
Bef ecemee gegee 
BEAGLE 
GENERATOR 
COMPANY, 

S19 N. 4th Street, 

St. Louis, mo. 
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| No. Ol 


Pioneer Builders 1 in | 

Amenes of a success. 

ycle. Only 

im. chine ie the world 

net _ fully guarantee: al. 

if you want 

De Qn t — your money 

ma machine that the maker 
dare not guarantee 


Write for Dealers Prices. 


PATEE BICYCLE CO., 
indianapolis. Ind., U. S. A. 
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oy PRAM MUS in mit 


PATEE MOTO 
CYCLES, $200. 
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WATCHES! 


No advertisement can properly portray 
the striking eflects produced in our 
watches. They are illustrated in our 

BLUE BOOK showing Ladies’ Watches 
in ai) metals and exquisite enamels; 
our 

RED ool showing Men’s and Boys’ 
Watc 

with —~ % date attractive designs. } 





EKither Blue or Red Book sent on application. 


THE NEW ENGLAND WATCH CO., 
7 & 3) Maiden Lame 149 State Street, 

New York ¢ Chicago. 

Sprecke is, Bui ding, San Franc ss00, 
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BL E CTRIC RUNABOU T. 


FORTY MILES ON 
ONE CHARGE OF 
BATTERIES. 


| 
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>) AUTOMOBILES 


In Sixth Year of Successful Service. | 


IMPROVED 1901 MODELS 


At Moderate Prices, 
Reliability, Simplicity, Cleanliness. 


For Ready Delivery. 


Send for 1901 Illustrated Catalogue and Revised Price List. 


ELECTRIC VEHICLE CO., 





CREST MFG. CO. | 
CAMBRIDGEPORT, MASS. 


3 to 5H. P. MOTORS 











CREST Coils 
Sparking Batteries 
Plug Carburetors 
ELECTRIC AUTOMOBILE. — DIREC | 
tions, with many illustrations, for making a complete | 
UPPLEMENT 


5. The motor and battery are also treated ¢ i 
in detail Price cents. For sale by Mann & Co, and | 


he ]) newsdealers. 





100 BROADWAY, NEW YORK. 
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GAS ENGINE DETAILS.—A VALUA- 


ct is con- 


bie and fully illustrated article on this subjec ) 
tained in SUPPLEMENT i» 2. Price 10 cents. For 
sale by Munn & Co. and all newsdealers 
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men Boon and CRANE types. 
Also Elevater Bucket Dredges. 
|The Vulcan Iron Works Co, "S*S°..° | 

















Mills and Main Offices, WATERBURY, CONN. 
°9 Depots: N. Y., 253 B’waye BOSTON, 172 High St. 


THE WATERBURY 
Emery Grinder, 


with adjustabie table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding 


ge” Send for Catalogue. 
BLAKE & JOHNSON, 
P.O. BOX 7, 
WarTersurRy, Conn. 


ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICA’ SUP- 
PLEMENT, Gout ‘ribing, with full illustrations, the most 
recent, simple or home-made and commercial’ apparatus 
for gene rating acetylene on the large and amal) scale. 
The gas as made for and used by the microscopist and 


student; its use in the magic lantern. ‘The new French 


table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057 
Price 10 cents prepaid by mail. For other numerous 


| Valuable articles on this subject we re fe r you to page 21 


of our Supplement ¢ patalogee, sent free to any address, 
MUNN & C©o., 361 Broadway New York. 
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Patents on the AUTOMATIC FROST VALVE 

described in this issue are for sale on royalty basis, 

together with stock of valves 
Dd. W. TROY, Ala, 


A TABLE OF 
TOOLS ~- 


thorougbly complete and up to Goto, 
containing the name of eve ry tool 
almost every purpose in every Ls 
or profession is 


Montgomery & Co.'s 
Too! Catalogue. 


Gives prices and discounts. 
printed, copiously illustrated, 
pocket size. 25 cents by mail. 
MUNTGOMERY & CO., 
105 Fulton St., New York City, 
DRY BATTERIES.—A PAPER BY L. 


| Bohm, treating of open circult batteries, historical K. 
batteries, m< nore dry batteries, Hellesen's batte "ry, 


Mentgomery, 


Well 
Handy 





pat bend s battery, Koller’s battery, and the efficiency o of 
dry cells With’ three ilustrations. Co dtatned in Sct- 
ENTIPIC AMERIGAN SUPPLEMENT, No 1001. Price 


nts. ‘To be bad at this office and trom all news- 


te ale rs. 


STEWARD'S WONDER 


is the highest class Acetylene Gas Burner. All Lava 
Tip A new argand burner 82.50 highest candle pow- 
er obtanable. Correspondence solicite 

| ST ATE LINE MFG. CO., Chattano oy Tenn., U. 8. A. 


_ CRUDE ASBESTOS 


ASBESTOS FIBRE 
" MINES and WORKS, 


R. H. MARTIN, 
THETFORD, P. Q. 


OFFICE, ST. PAUL BUILDING, 
CANADA. _ 220 B’way, New York. 
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Hartford No. 4—Single Keyboard. 
@@ Catalogues on application. 


The Hartford Typewriter Co. 





472 Capitol Ave., Hartford, Conn. 
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